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VISCOSITY | 
Amount (pounds) MATERIALS Average Cost (Cents) (Yield Point-lb./100 ft. ) 
gyP 1 Spersene 16.5 
muds 1 Thinner A 18.5 14 
lime 3.0 Spersene 49.5 
muds 3.0 Thinner A 65.5 16 
1 Spersene 16.5 
low pH 1 Thinner A 18.5 12 
muds 2 Thinner B 20.0 20 
1 Thinner C 18.0 18 
1 Thinner D 17.0 31 
sea water 4 Spersene 66 
muds 4 Thinner A 74 3 
Spersene, a very versatile thinner, performs well in any prising savings. Whether you are using high or low pH 
mud. Its powerful thinning action combined with low cost mud, gyp mud. lime mud, or seawater or brackish mud, 
make it a unique chemical for treating any drilling mud. laboratory tests prove that Spersene is more efficient on 
You need no longer stockpile a number of dispersants at basis of costs than any other dispersant. And it is very 
your well to meet different mud conditions. Now, you can stable against the upsetting effect of salt. 
simplify mud treatments with this new all-purpose dispersant Spersene is one more specific Magcobar solution to 
and cut mud chemical costs, too the problem of high drilling costs, one more development 
Spersene costs less when you buy it; costs much less from the Magcobar laboratories that will increase your 
when you use it. As the tables show, Spersene lowers profit through more economical drilling. From spudding 
viscosity more effectively, at less cost, than any of today’s in to total depth, you'll find that the right products used 
leading thinners. This means a lower cost per barrel with right by Magcobar engineers can cut your drilling costs, 
Spersene. When projected to well volume, it means sur- too. Write for the new bulletin on Spersene. 


Wherever your drilling operations, you can use Magcobar engineering and products. There 
are more than 500 stockpoints in the U. S. and Canada. Elsewhere, write Foreign Opera- ' 
tions, P. O. Box 6504, Houston, Texas. 
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D Line to Mud Tank Secured by Rig-Built Clamp....Aug. 1 46 Pipe Guide Improves Rigidity of Rig P Nov. of 
Wide Steps and Hand Rail Make Access to Heater Safe Aug. 1 48 Derrick Leg Toe-Holds Aid Workers Climbing R Nov. 6 
O Rot Ca 1 Safely with Pine Stas hue, I 48 Gas Line Riser Made Stable with Pipe Braces Nov. 6 
S Mud G H -M Scrap Mate Aug. 1 48 Safety Pin on Lube Barrel Prevents Serious Injur Nov. 6 
< ‘ f I < (= 4 
PI : S ; an I : Pr mine A ¢ : tes : Keep D: ng Report Atop Knowled Be Dec 64 
Pre I f : Sinkin 2 S Soil Aug. 1 e Remove Valve Shut Off Prov es More 5 Dex 6 
Build Lube O Sect Conductor Pipe Aug. 1 5 Book Werk Beach to Side of Shid-M Des 4 
St Lease Truck Mad m Scrap Iron Aug. 1 55 Piel age saan oe Si ngle Ji “se 4 
¢ = y naa nhe le < t ' e ' 
l Discarded Lube Drum to Mix Boiler Chemicals Aug. 1 ) Dra : ning sof 1 - ° a ~ 5 Re Re ‘i . 
etal Rods or elt Guard K » Lug ly de 6 
Make a Dope Bucket From Casing and Angle Iron........... Sept 2 Use ‘Si oy 4- Inch h P ie to Rene dh Me De 6° 
. P oe .* tc “ Op a I = te 49 Mud Jet In Prevents Plugging Mud Dec 6 
e ye Vv D rid pe ep y r _ ‘ bernf mf 
; bher H a aoe Ue on <a e ~ 42 Unique Hook. r p Increases Centrifu De 6 
T Bla mcilod Wrer Onperat El ited Valves Sep : : 
P i ee Safety With Pumping t oie owl Ps Sent 24 Here’s How New Additives Improve Deep Well Cementing Pe 
( il Chemical Pump I allation Saves Time.. Sept 44 J. O. Wooden and C. L. Fulton : ted) May 17] 
Rack Cr Membe S ss Oil Drum from §S ppin Sept 44 How Through-Tubing Bridge Plugs Work. Robert W. Scott Oct. 14] 
Subject Title e \ wikipiceane Issue Pag Subje« Titl Auth Issue Page 
Aerial Surveys. New Navigation Technique Will Increase Gravity Meter. How to Correct and Interpret Gravity Data. , 
Aerial Survey Accura in Reme Areas. Raoul Vajk Pee Pe eee eee ere eee eae Nov. 143 
Harrison T. Brundage wee ee ees eeees June 136 Kansas. New Activity in Sicsien st K ur s-Okl tuhoma Panhandle ; 
Anadarko Basin. Will Drilling Increase in Western R. S. Buchanan ov 113 
Anadarko Border Area? Dr. Robert R. Wheeler March 94 Kentucky. Central Kentucky Activity to Reach Record Heights. 
California. California’s Hottest Gas A is Getting Hotter. Harrison T. ree ec. 98 
*. B. Loom Sedeees . Aug. 1 96 Magnetic Method. Nuclear Pre “cession Moon tometer Success fully a 
Colorado. Raton Basin Potential Excellent in Colorado. Field Tested. H Brundage.......... ....-April 12 
Joseph R. | r . : March 115 Michigan. In Southwest Michigan Silurian Rocks Have Oil 
Coring (see Drilling Articles) and Gas Potential. Garland D. Ells. Sept. 88 
. ation. Misc. Oil Discovery Techniaues South Michigan’s Oil Bonanza 
a me ment bene ¥ ge Jan. 148 Garland D. Ells and Robert E. Ives Oct. 1% 
How to Appr » Wildcat Pr rect Part 1 Missouri. Insoh ible Residues Provide Good Regional 
George C. Ha ! ; March 119 Correlations, Earl McCracken............ Aug. 1 79 
How. to APP ‘ Hl win de at Pro pects. (Part 2 April 138 North Dakota. North Dakota Has Rapi d Mesozoic Facies 94 
ge : ° corcccescecccced ‘Apri Io Caeteed: Tee Ti; BOR ooicccccccticvicnciasccnsacics Dec 
A a , eet ws thiuesetic ° yout iF - 
——, Se PM “~ «Dr aws : - * Ry soln Dallas. . April 147 Oklahoma. Will Drilling Increase in Weste yer Border 
Dr. R. J. Strawinski and W. B, Cox..........0s0e00+ July 93 __ Area? Dr. Robert R. Wheeler. . “March 
Formation Evaluation (Also see Production and Drilling articles.) New Activity in Southwest Ka enone Ou shor ~ - Panhandle. J 3 
Detecting Presence of Oil > Napgeaieaceleserepicasest > a, 181 S. Buchanan. OP REOREE RE She em rr 113 
Analysis of Hydrocarbon Sian Dieting Mind sige Reefs. Scents 9 ‘elocity E fects Ma ay “Hide Organic Reefs. 
Hoke R. ¢ m, Willia tt and Robert A. Karas..June 138 (Part 1) Dr. DeWitt C. Van Siclen.... : April 118 
How to Evaluate Cuttings in and Gas canes. Seismic Velocity Effects May Hide Organic Res 
PE CS sn wird hensive aeeelah adaana nana. Oct. 162 (Part 2). Dr. DeWitt C. Van Siclen .May 178 
Geologist’s Interpretation of Drilling Mud Requirements. Seismograph. Continuous Seismic Profiler Aids Marine ri 
Part 1). Dr. Hamilton M. Johnson eS 133 Exploration. Dr. Charles B. Officer. ; April 107 
Geologist’s Interpretation of Dri ling Mud Requirements. Continuous Velocity Logger Yields E acelle nt er st 
Part 2). Dr. Hamilton M. Johnson......... Dec. 116 H. W. Hardy .. April 111 
Geology. Studies of Ancient Be ches Provide Clues Pro ¥ r Interpretation of Porosit ty “Da ata ‘Obtaine d Frot m 
in Oil Search. Pr yf W; arren C. Thompson.......... .Jan. 227 Velocity Logs Can Reduce Unnecessary Testing of 
A Pioneering Geologist Recalls the Early Years, j ‘Tight’? Formations to a Minimum ; April 117 
_ (A Beeby -Thompson . — or 247 Seismic Velocity Effects May Hide Organic Ree 
Can the Earth’s Crust Be Penetrated? Don E. Lambert....Oct. 128 (Part 1). Dr. DeWitt C. Van Ciclen Sdeee cee 118 
Geophysical Crews. Geophysical Activity Declines in Leading Unique Magnetic Tape Playback System. H. H. Frost... .April 123 
G an a Cie Din 955%, in Six Vear: nae Are e 4 Use of Air Cuts Costs in Shot Hole Drilling. 99 
re iys ws yf I ears -Feb. 19 54 her ay i 6 
Geophysical Aetinite iF ye year eomepariene in ne rt L. Ray. sete tee ceeerseeeceeeeeees .April 1 
cell eastels Pall SIN Re Aug. 15 103 Plot Seismic iy with Electronic Compute : 131 
Geophysical Activity ... U. S. Portion of activities S " Wood... 0. eee ee eee e sete epee . April . 
Continues to Decline..........sceceeeeeeeeeteseceeel Aug.15 103 eismic Velocity Effects May Hide Organic Reefs 178 
Gessien ten Cees Teck saliags (Part 2). Dr. DeWitt C. Van Siclen........ . May / 
' A go eg qu ig ene > Ne sto aaiaty Jan 148 He licopters. Move All Gear and Men in Seismic Survey. . June 146 
new =e oration — Say - ~ ae sing Results. ; How to Cross-Check Accuracy of Velocity and 
R alker and Samuel R. Litzenberg, Jr........../ April 134 mene =TeeGe, Te. Bi. TOU o6-0:ccecvccsecésccsicccan Nov 137 
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Subject Title Aut Issue Page Subject Title Author Issue Page 
South Dakota. South Dakota Oil Prospects Becoming Better New Fields Spur Gas Search Along Texas Gulf Coast. 
Known. Dr. Allen F. Agmew. ...cccccccccsccsess Dec. 112 a OP ere Br ree Peer Sept. 113 
Stratigr: AP »hy. Insoluble Residues Provide Good Regional Washington. W hat Are the Prospects in Washington State? 
orrelations. Earl McCracken..........sseee. oan ey 179 Wino ss rccnckscsssdscaccdcuuloscapenscskian July 95 
( a Sedimentology Can Be Useful E me ation Tool Puget Sound Area Has Several Prospective Oil and Gas 
Dr. B. N. Rolfe.. eA se A eee Oct. 150 3asins. Di, NOIR 050 sis ein acamnodac@eaas esa oe July 111 
Texas. Permian Basin East She lf Has V: ariety of Prospects. Wyoming. New Discoveries Spur Interest in Wyoming’s Green 
Dr. Frank B. Conselman.. g dae teens ....June 124 Bver TASte, TO TOOUGUAIIG . 6000106 00:00.000964066000005 July 85 
Subject Litl thor Issue Page Subject Title Author Issue Page 
Changing Panorama See Markets). Competitive Pricing: Can It Solve Problems of Natural 
Company Operations. Small Co apeniee Drill Larger Gas Regulation? Roger L. Conkling...............0-. June 131 
Share of Wells pata RES PRES eer Feb. 15 118 Natural Gas Liquids. Natural Gas Liquids Production 
Smaller Operators Drill 77.5 Percent of U. S Wells Eamettes 00 Contes 60. Bi00.icdssccvccdsnescadasce Feb. 15 134 
1 1958. L. J. Logan ER a ee ...May 197 LPG Sales May Exceed 8 Billion Gallons in 1959......Feb. 15 150 
Independents I e 3 Out of 8 Barrels of U. S. Oil. Prices (Also see Markets). Crude Prices Continue 
L. J. eA Dg are oe nar cate Se oe oe oe ee ee June 152 oS eS EE a errr err rer Feb. 15 109 
Refiners Nec Inc n ( “Ore ee eae rane . June 153 Oil Price Index Drops as Commodities Rise............- Feb. 15 110 
Independents Do Much of the Driling in All Areas. Cceees Pesteh TI FIs iiss ss acctssiccssctacscanes Feb. 15 110 
I J. Logan ‘aoa He stocnaave'cn we 110 Reserves (Also see Crude Oil, Natural Gas). Liquid 
Costs. What Ahe for the Domestic Producer? Hydrocarbon Reserves, by States............eseeees Feb. 15 156 
E. B. M April 158 Drilling Continues to Prove Up Less Reserves.......-. Feb. 15 157 
I ( Pric q é What (¢ I Proved Reserves of Crude Oil, Natural Gas Liquids and 
D \ ] A .No 93 Liquid Hydrocarbons in U. Ws BF Wien ne sinned Feb. 15 160 
VV to Oil Industry D Nov 94 U. &, Re serves of Liquid Hydroca: rbons at Record 
R ( t-P: jueeze Nov 99 Se RE Serer ess or April 148 
H 1 Apt Technology i sm ~.- NOV 101 Stocks ret see Markets). Oil Stocks Drop 51.3 
flow One Company De mines Cost. R. E. Megill.......Nov. 107 fillion sa oo SRR SESSA EEE ee roe Feb. 15 97 
Crude Oil. U. S. Crude Production Increase Anticipated Stripper | Welle Stripper ~— Account for 18% of Crude 
ee a rere ere ore concn ome ka 99 EE er are eee rrr ner April 162 
S. Crude Production, by States and by Years (table).Feb. 15 106 Taxes. Why the Oil Industry Needs a Depletion Provision..... July 20 
D Ce Prove Up Less Crude Unitization. How to Unitize in a Hurry. 
Oil Reset ; cso racate .-Feb. 15 157 Russell J. McLellan... .........-ssecscscccccccesecces Sept. 104 
R ry (¢ le R eo aS err ee Feb. 15 170 Use of Oil. Oil and Gas U ing Units Reach 
U. S. Crude P eS 2. err Aug. 15 111 New Record Leve SO PO NE ee eee Feb. 15 98 
Demand. Supply-D« Outlook is pnpeering, errr ae 87 Wells Completed. Drilling ‘Activity. Mo nthly record of wells 
U. §. Demand Improves....... a ..Aug. 15 11 completed and wells drilling in U. S., by States. 
Earnings. Earnings Outlook Promising After Good Fourth Tables, charts, and comments. In front part of 
Quarter. L. J. Logan........ ...March 123 OE RENEE LE TEL, OED VERO RE Pe Each Issue 
Oil |! : to Improve in F Ou arter.......June 151 Four Percent Gain Forecast for U. S. Drilling in 1959..Feb. 15 
Earnir n Good After Increasin o First Half. Wells Completed in U. S., by years.........esecesceee Feb. 15 93 
L ’ PE OEE ivia Ripitiate diate wieidnai Sep 118 Productive Completions to "Increase This Year.......... Feb. 15 111 
Earning n 1959; Further Gains are Promised Average Depth per Well 4,052 Feet in 1958............ Feb. 15 113 
] | RM c orcaaedaedenabind aceamadecaaswacd sae See Dec 102 South Louisiana Average Well Depth Greatest......... Feb. 15 113 
Historical. Cer Res $h6 st bn ashen dnkeeemhdncesioeuseaeds Jan 133 Two World Depth Records Set in the 
Emerge ( ler Out of Chaos. (History of u.. &. During DN si8S ncaa cana eek sane kadai Feb. 15 114 
Development of the og ee ae rrr ree a. 135 Far Fewer Rigs Are Operated in U, S.............00.. Feb. 15 116 
IPE at Tulsa to F ire Oil Industry Progress............ 254 Fewer Wells Drilled by Rotary Method.............++- Feb. 15 117 
Imports. Imports at All- Ti ime High Despite Curbs.......... Feb. “15 95 Penetration Rates Increase Sharply in 58.........+++.. Feb. 15 117 
Investment. Oil industry Investments Jump 32.8% Drilling-Production Ratio Continues Downward......... Feb. 15 120 
ie WR oe oe . Sept. 108 Drilling-Producing Income Ratio Drops Again.......... Feb. 15 120 
Laws. Congress to wee ase Oil Industry Pro 1959 Wildcat Drilling to Reverse Down Trend.......... Feb. 15 122 
Rae MCS eet Sk ee oe March 121 Wildcat Drilling in U. S., by Years and by States..... Feb. 15 124 
. 10.7 7 Percent of U. S. Wildcats Produce in 1958........ Feb. 15 12 
Looking Ahead. Monthly l-page feature giving - forecast of Mew Wield Wlenevesien o¢ 1 ht- Maar Low Pa 8% 130 
Sy See Ss See Pa es 20.2% of Wells Drilled are Wildcats.........-.......-. Feb. 15 131 
Mf eaten ee ee ae. epee ae ik MRS ag er Kansas Wildcat Ratio is Greatest...........+seeeeeeees Feb. 15 131 
anagement. Do You ‘Th ink You Can Think?.. setteereeeees June 148 Increase in Drilling is Forecast for U. S. 
Markets. The Changing Panorama. A monthly feature, in IS FOE kbd dl Aug. 15 112 
front part of magazine. Analyzes petroleum indus- 2 New U. S. Producing Completions to Increase......... Aus: 15 115 
try’s economic situation and markets................ Each Issue Increased Wildcatting is Anticipated See ee . 15 116 
Natural Gas. Larger Gain in Natural Gas Production in Wells Producing. Increase in Artificial Lift Wells is Forecast. Fe. 15 133 
MONIES oo ook ie ar cc snc aoe ee ae Feb. 15 103 a U. S. Oil Areas Set Producing Depth Records. 15 137 
U.S. Production and Consumption of Growth in U. S. Producing Oil Wells Slower.......... Feb, 15 142 
ae Fe Re rere rrr Feb. 15 104 . S. Wells Producing Crude Oil and i Condensate, 
Five States Have 90 Percent of Gas Reserves..........Feb. 15 162 by States and Districts at End of 1958.............. eb. 15 144 
Gas Discovery-Drilling Ratio Reverses _ > nia Feb. 15 166 Producing Gas Wells and Daily ed per Well, 
Gas Reserves Incre aang but at Lower Rate Oe . aiccanecancducadnsweet bane bhasekebeesaadee Feb. 15 148 
than Gas Use.. eer, 169 Producing Gas Wells Record Continuing Gain 
Gas Reserves Continue to Set Yearly Records.......-+.+. April 150 arr arene eee Feb. 15 148 
Subject litle Aut uthor Oo Issue Page Subject Title Author Issue Page 
International Outlook Issue. Annual Reports on petroleum Colombia. Prospects Vary Widely in Northern South America. 
development in 1958-1959 in all countries of the Siete wir WN, oo ca cas sae ntoeasacaadideemaniadenee Dec. 130 
world; annual International Outlook Issue.... .Aug. 15 117 Ecuador. Prospects Vary widely in Northern South America. 
Algeria. Tw o Big Inch Pipe Lines Will Move Algerian Oils. ... Jan. 252 oe Oe SS ee aay eae Dec. 130 
Franco Delhi Exploration is Under Way in Algeria........ Jan. 252 Iraq. Geophysical Parties Work in Marshes of South Iraq...... July 121 
Argentina. New Interest repens ng in Argentina’s Oil Basins. Israel. — Seismic Results Mean New Exploration in Israel. 
Carl A. Moore EEN a ict. 155 eS RO i ee ee eee eb. 1 106 
Austria. Non-Commercial Discovery May Forecast Oil in Netherlands. Netherlands’ Oil Yield Fills Fourth of National 
Pa apua Australian terri tory in New Guinea)...... ... July 118 NED: 6 - tn cemaddageed ened whens ee ban One .Aug. 1 92 
Bahamas. Oil Prospects in the Bahamas News. Oil industry news from many countries outside U. /:. 
Harry Wassall and He ward Dalton.... ..-Feb. 1 85 Published in some but not all issues.........-...2++++- Some Issues 
Bolivia. Oil Search Under Way in Vast Interior South America. Nigeria (West Africa). Production Tests Are Bei ing Made to 
Carl A. Moore .Nov. 150 Evaluate Nigerian Fields. V. S. Swaminathan......... May 200 
Borneo, British (Sarawak & Brunei). Offshore Work Proceed s Papua. Non-Commercial Discovery May Forecast Oil in Papua. p= 118 
In ith China Sea. ; 7 ehtg cheaters ...March 124 Paraguay. New Interest Developing in Argentina’s Oil Basins. 
Brazil. Oil S. aah Under Way in Vast Interior South ‘America. Coeee ic DS cs ccc acskesd sade enaveupeceaveudbepeedd Oct. 155 
Carl A. Moore....... pahcee tweet ...Nov. 150 Peru. Oil Search Under Way in Vast Interior South America. __ 
Canada. Canadian Drilling Increase Forecast for ’59....... Feb. 15 170 Ce PI cine trict etdcacnaeereeneeseeweedeneed Nov. 150 
Canada’s Oil and Gas Reserves Up Over 10 Percent....... April 151 Philippines. Exploration in Philippines Progressing. 
Slim Hole Operations in Canada. W. D. Freeborn Cee te I iia ttaceeeneeenemaened June 164 
and D. R. Wright. ere AVE April 166 South America. Vast Marine Basins Being Explored in South 
How Drilling Costs are Being Cut in Canada. America (Part_1). Carl A, Moore.......... ree :-+- Sept. 7 
A. S. Murray and S. P. MacKay. paeiiatd cen June 106 New Interest is Developing in Argentina’s Oil Basins 
Major Discoveries Spur Huge Play in Canadian North... .Dec. 103 (Part 2). Carl A. Moore......... eeeesecccscseces oo «Oct. 155 
Chile. New Interest Developing in Argentina’s Oil Basins. Oil Search Under Way in Vast Interior South America 
Carl A. Moore.. esc RS Oct 155 (Piet 3). Chet Bi BOO ccccacicvecaccccssscécees Nov. 150 
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Subject a ) \ Issue Page Subject | Aut I Issue Page 
Prospects Vary W ‘ N Sout Ameri Uruguay. New Interest Developing in Argentina’s Oil Basins. 
rt 4). ( 4. M De« 13 Carl A. Moore : bucas Oct 155 
Switzerland. . . \ Mola . ; Recatt 9 Venezuela. Prospects Vary Greatly in Northern South America 
Sesto tts P te on naa : Carl A. Moore.......... ae 13 
R I O cques Vuilleumier.Apr 229 World. World ( e Output Due to Increase Sharply......Feb. 15 107 
S e Ey ce | ( Western Switzerland. Free World Drilling to Rise 6 Perce: Feb. 15 169 
R , P ¢ Mavs 19 World Completions and Footag : .-Aug. 15 9 
It ad. 7 I ( I 1 Will World Crude Production Rec rd Output in °59 
S ] 16-4 Ex ted y Ce id by Years Aug. 15 10] 
I tat | | S Trout ! World O:] Demand iy Res WI i ce cae are briceiintat en -ochug. 19 106 
I ] 248 World Crude Reserves (by Countries and Regions A 15 l 
EDITORIALS 
I Issue Page Pitle ’ Author Issue _ Page 
Be I se S ( J. U I J 4 1 Job W Dor Th 1 
Cer O 4 J l I S Mil Ye July l 
G ( Do I Pere I E l I N sit Idly By \ l l 
, | | t ( k Feb. 15 l P Oil Dev nent Ne i \ Ll) } 
D Ur I M I ' } ‘ B San . 
S iG i I New Oil D er’ * 


Subject 


Algeria. Oil and gas f s, pipe line 


Austria. Oil and ga ls in lower 
Bahamas. Concessions and petroleun 
Brazil. Drilling activity by Pet 


ee Issue ; Page Subject Issue Page 

and perm Jan 252 United States. Major basins of the U. S ..Aug. 1 82 

\ ia Aug 144 lifo nia. Gas fi ds Aug. 1 97 
activity Feb. 1 36 ado. Subsurface map of Raton Basin March 115, 116, 117 


8 


( 
Cc 4 
1 Color: oe Oklahoma, Portion of Western Basin ..e...-March 
la cae Aug. 15 Insert Ke ucky. Oil and is pools Dec. 
k A 


robr: Og 
Canada. Insert map of Western Canac : ; 6 
Sedimentary areas of Canada favorable for oil entucky. Regional structural and stratigraphic 
prospecting ; Aug. 15 121 features of Central Kentucky Dex 99 
Areas of Activity in Northwest-Yukon Territories Dec 103 Louisiana. Subsurface map of West Hackberry field, 





Sedimentary basin of Western Canada , ..Dec 


Colombia. Oil fields . 
France. Oil fields in Paris Ba 
Libya. Concessions and oil field 
Netherlands. Oil and eas field 
Nigeria. Activities of Shell-B.P 
Papua. Oil well location (Puri 1 
Persian Gulf. Upper Persian Gulf 





Lower Persian Gulf explorator; 
South America. Vast marine | 
Switzerland. Ojl possibilities of M 


concessions, fields, pipe 


activity and concessions.Aug. 15 


104 Cameron Paris} , : April 14 
Rae 2S 135 Louisiana-Texas Gi - Coast. Offshore salt domes 


. = storage possib ; 5 ini Oct 132 
Au 15 14 ‘ Michigan. Albion- Pulaski. Sci pi o oil fields... ica eee 137 
Aug. 15 162 Michigan. Oil and gas potential in southwest Mic higan. .. .Se pt. 88 


Aug. | 92 New Mexico - itigraphic section, 
May 200 northeastern Union Co... wale March % 
July 118 Oklahoma. Oil ‘aad gas fields of southwest Kansas, 
, Oklahoma Panhandle Nov 113 
ea 191 South Dakota. Potential oil and gas  pomenates in : 
ae 900 Williston Basin and Black Hil ; ; i Dec. 112 
’ ge Texas. Subsurface maps of Phe sant "pre ospect, ‘Matagorda 
ANG PECspects. . -++.Sept o County, and North Lockridge prospect, 


lasse Basin....... April 209 NR ERI oct cca n nccuesancanceacas ....-April 139-141 


Thailand. Mai Fang oil field in Northwest Thailand June 164 Washington. Oil and gas Prospects in Puget Sound.. .. July 111 
Trinidad. Oil fie’ ind drilling tivity Aug. 15 128 Venezuela. New discoveries in Lake Maracaibo... Aug. 15 14 
Author \ Issue Page Author Article Item - Issue Page 


Agnew, Dr. Allen F th D 
B l | 


Allen, ern Wilmington Sut 


Problems 
Allred, R. C., Sudbury, J. D. and Ol on, D. C. 
eT: 


Corrosion Cont I | 
Anderson, J. QO. P t Sound Area 
Has Seve ‘ral Pr spectuy O;! 
Austin, Ben L 
Rubber Sleeve Core Barre! 


Bennett, John D. S Char r.. 3 
Bradford, Ira P. 


Congress to Increase Oil Industr: 


Bradley, Robert I. Ex; te R 
VW +} Car . ’ 9 

Bre di 
Velocity an Seisr D 

Brundage, H. T. N r Pre 
success! I | 


Brundage, Hi irrison T 


yo iracy in Remot 


Central Kentucky Activity to Re 


Buchanan, John B. How to Plan a 
Buchanan, R. S. 
New Activity in S thwest Kar 


ng, R. A. He to ( Check 


Oil Prospect saidd Chism, Hoke R.., Scott, William and Karas, Robert A. 
Ana 


1 ; 
s ol Hydrocarbons in 






Site jane 138 





Nox 111 Clair, Joseph R. n Potential Excellent in 1 Cole or: rado Marc 115 
; Cole, Frank W. vir Studs sh undamentals Part .Mar : 13 
1 Gas Bas July 111 Evaluation of Reservoir Perf nce (Part & ; ere 193 
Here’s How to Apply Index of “D: ve Calculations (Part 9 June 119 
Recovery May 159 Collier, Samuel L. 


Know Your Mt - Pump—It Can Save You Money (Part 7).Feb. 1 3 

Know Your Mud Pun p—It Can Save You Money (Part 8) .March 107 

c Know Your Mu " Pump—It Can Save You Money (Part 9). April 182 
Know Your Mud Pump—It Can Save You Money (Part 10).June 128 

Conkling, Roger L. ¢ Competitive Pricing: Can It Solve the 23 

Probes March 121 Pro — of Natural Gas Regulation?. xwitavunae 131 
mate Conselman, Frank B. ‘i 
peal 3 Jar Permian -* n East Shelf Has V of Prospects....... June 124 
Ace C} ; Cooke, P. W. Analyzing Mud Solids Resass Time and ee .Feb. 1 66 


steee Nov 7 Cowan, Jack ¢ ; 
ranean A 197 New Developments in High Temperature Drilling Fluids... .Oct. 116 
alot aii cs Cox, W. B. See Strawinski, Dr. R. J. 
Increase Aerial Survey Crawford, Paul B. and Williams, Charles D. a 
Jur 136 Computing Present Worth of Oil Properties —— 122 


D 


Dalton, Howard. See Wassall, Harry 


Darling, Larry C. M. Casing Failures Sept 99 

Cc Dougherty, Tom. New Discoveries Spur Interest in : 

Campbell, Arnold W. See Fraser, Jack R Wyoming’s Green River Basin - aisaritinins tases ae 85 

Carnicom. W. M. See Gill. T. A Downs, H. Fred. . 

Carter, Gregory. See Slacle, K A H to Evaluate Cuttings in Air and Gas Drilling.........Oct. 162 

Chadderdon, Jack. A Milling Tools Being Used Properly? Dec 9 Dremer, J. J. How to Produce High Pour Point Waxy Crude. .Sept. 4 
Chaney, P. | Mave M., J J. W. and Bennett, John D. Dwyer, Roy P 

D te I I Is Successful May 191 New Techn Decreases Deflection Drilling Costs.........July 89 
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Author = Article or Item_ - - ae - _ ~ Issue Page Author Article or Item Issue Page 
E 
Earl, Jack F. What’s Ahead for Drilling Industry MacKay, S. P. See Murray, A. S. 
Interviews with five industry leaders)................- Oct 98 Mayes, F. M. See Chaney, P. E. 
Edmisten, E. D., Megill, R. > How One Company Determines Cost............ Nov. 107 
Jown-Hole Plastic Pipe Installations Draw Interest......... July 91 Millard, FP. 
Ells, Garland D. In Southwe st Michigan Silurian Rocks ; Varied Lo ging Program Required in the Paradox a. .June 141 
Have Oil and Gas Potential....... Rea ee Sept 88 Miller, E. i.e What’s Ahead for 3 Domestic Producer... .April 158 
Ells, Garland D. and Ives, Robert E. Milo Veco ¢ See Wallam, Keith N. 
South Michigan’s Oil Bonanza...... Sungate ae aa eaees Oct 136 — ell, an Should Texas’ Rule 37 be *‘Modernized’....Aug. 1 102 
Moore, c arl A. 
F Vast Marine Basins Being Explored in 
Faver, Raymond R. Hardsurfacing Can Increase Life of South America (Part 1). eee eee eeneee teen eeeeeeeses Sept. 78 
we Wat tate and Dail Collars Cae a net .. Aug. 1 68 =, Interest Is Develo oping in Arge ntina’s 
Fraser, Jack R. and Campbell, Arnold E. Material Balance _ Oil Basins (Part 2)........sccccccscccvcccecsscccccces Oct. 155 
Pniettione for Cas Geseruoins with Water Ditive.....: ah. 2 63 Oil Search Under Way in Vast Interior 
Freeborn, W. D. and Wright, D. R. South America (Part 3).........--sscseesseceneeceese Nov. 150 
Slim Hole Operations in Canada April 166 Prospects Vary Widely in Northern South America (Part 4). Dec. 130 
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a Quick Look 
at this issue... 


BUSY OIL MEN: To help you put first things 


first, scan these time-saving digests on this 


and the following pages, checking those 


you want to read first 


Shell develops unique data recorder for auto- 

matic well testing . . . Shell Oil Company has 
installed a machine-sensible analog data recorder in the 
Bavou Sorrel field, Louisiana, to record well test data. 
The system permits more thorough analysis of well pro- 
ducing characteristics—-and provides a permanent record 
of each test, enabling the operator to “recreate” any par- 
ticular test at a later date. For complete details on this 


unusual installation, turn to Page 79 


New discoveries spur interest in Wyoming’‘s 

Green River Basin . . . Here is a detailed report 
on one of the most promising gas areas in the Rocky 
Mountain region—-Wyoming’s Green River Basin. One- 
third of the mgs now working in Wyoming are concen- 
trated in this area. For the full story on an area that 
holds great promise for independent operators, including 
descriptions of the Basin’s hottest areas, a typical drilling 
program and reasons why activity is expected to remain 


heavy for at least five years, turn to Page 85 


Rank wildcats open new area in Kansas-Ne- 
braska . .. Three oil produc ers about 
apart are opening a new area in northwestern Kansas 


8 miles 


and southwestern Nebraska which may well result in one 


of the most active drilling campaigns in recent vears 
west of the Central Kansas uplift. For a timely report on 
this promising area, including a description of the new 
producers, turn Page 88 


a New technique decreases deflection drilling 
costs ... Im these days of increasing overhead and 
reduced profit margins, contractors and operators are 


? ? } 7 
looking hard at new cost-cutting methods. Jet deflection 


is one of these methods. For an excellent comparison of 
jet deflection operation and cost with the whipstock 


method, turn to Page 89 


Down-hole plastic pipe installations draw in- 
terest . . . Reinforced plastic tubing has been ap- 
plied successfully to both surface and down-hole in- 
stallations as a means of reducing corrosion. Here is 


information on the design considerations necessarv to 


4 


equip salt water disposal wells with plastic pipe. Pumping 
wells and water supply wells equipped with reinforced 


plastic pipe also are discussed on Page 91 


Microbes locate gas production in field test 

. « « A field survey in Louisiana indicates that mi- 
crobes which oxidize light hydrocarbons in soils may be 
used to find oil and gas directly. This valuable new ex- 
ploration tool, discussed previously in theoretical terms 
only, may be particularly effective in combination with 
seismograph, subsurface and other more conventional ex- 
.Page 93 


ploration methods 


What are the prospects in Washington State? 

. « « Discovery of oil on the Ocean City anticline in 
Grays Harbor County on Washington’s Pacific Coast 
has proved that igneous activity, so heavily documented 
by the State’s geology, has not condemned its oil pros- 
pects. Thousands of feet of marine Tertiary sediments, 
including Eocene, Oligocene, Miocene, and Pliocene 
strata, are prospective in extreme western Washington 
Completion problems have been very difficult, but may 
be overcome in the future with profitable results. Turn 


to ie Meats “ape ’ Ses 


Are your tool joints being properly applied? 
. » « Operators are using two methods to remove 
tool joints: cutting with an acetylene torch and heating 
with a dual purpose furnace. The latter method is used 
when the tool joint is to be salvaged. For a detailed dis- 
cussion of the advantages and disadvantages of these two 


methods, turn to ....Page 8 


How external casing corrosion is being con- 

trolled in East Texas . . . East Texas field op- 
erators have found cathodic protection to be the most 
economical approach to control of external casing cor- 
rosion. To date, 332 rectifiers have been installed for the 
protection of 459 wells. These installations have so far 
been 50-100 percent effective when maintained. For a 
highly informative discussion of the method East Texas 
operators are using to solve their corrosion problems, 


see oe Page 101 


Industry purchases are up—Supplier’s profits 

are down... Suppliers of oil country materials 
are facing a frustrating dilemma: Drillers and producers 
are expected to purchase 5-10 percent more tubular and 
non-tubular goods during 1959, but supply company 
profits have yet to reflect the business upturn. For the 
exclusive story behind this paradoxical situation, turn 


to ; ; Page 106 


How to plan a directional well . . . When plan- 
ning a directional drilling program, it is necessary 
to thoroughly understand the fundamental terminology 
and calculations. For a highly informative discussion 0! 
the importance of knowing these basic concepts, plus 
ways in which they can be adapted to directional drilling 


Page 107 


operations, turn to 
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independents do much of the drilling in all 

areas ... Independent operators and smaller com- 
panies drill a majority of the wells in all but a few states 
and districts of the United States. They drill almost 80 
percent of all U.S. wells, and from 75 to 100 percent of 
the wells in all but a few districts. In 1958, they drilled 
about 38,500 wells, or nearly 80 percent of the U:S. 
total of 48,341. Meanwhile, 22 large companies drilled 
about 9,800 wells, or slightly over 20 percent of the total. 
See eee - 


] Puget Sound area has several prospective oil 
and gas basins . . . The Green River District 
Washington State has 
arge structures that are favorably comparable to known 


near Puget Sound in northwest 


productive areas in California. Several sedimentary 
basins occur in the area, and contain large thicknesses 
§ Upper Cretaceous and Tertiary rocks, both marine 


Page 111 


ind non-marine. See 


Know your mud pump (Part Il) . . . Laboratory 
and field testing of new products is proving a must 
for several manufacturers of oil field products. This pro- 
cedure is resulting in more reliable tests, elimination of 
some designs and better control during testing opera- 


.Page 114 


tlons See 


Non-commercial discovery may forecast oil in 

Papua . . . Commercial oil production is a definite 
prospect for the Australian territory of Papua, north of 
the main land. A flow of oil at the rate of 1,000 barrels 
daily was obtained in the discovery well, Puri 1, of 
{Australasian Petroleum Company, Pty. Ltd. The oil came 
from a limestone zone at 7,460-7,508 feet. It was ac- 
companied by considerable gas and increasing amounts 


aie Page 118 


t water 


Why the oil industry needs a depletion provi- 

sion . . . Three leading oil industry organizations 
have combined their efforts to provide a timely, authori- 
tative report on the rapidly increasing costs and risks 
nvolved in developing U.S. oil and gas reserves. It is a 
report that should be read, not only by the public, but 
by every government leader attempting to reduce the 
27.5 percent depletion provision. Salient facts and figures 


epean kennel Page 120 


trom the report are presented on 


Geophysical parties work in marshes of South 

Iraq . . . Basrah Petroleum Company has made 
surveys in silt covered areas between the Tigris and 
Euphrates rivers, and other similar regions. Seismic pros- 
pecting has proved its effectiveness in the district by 
leading to discovery of the Zubair and Rumaila oil fields 
near the Kuwait border and the Persian Gulf. In the 
current seismic work, various types of waterborne and 
amphibious craft are being used, including air boats, 
marsh buggies, house boats, barges, and floating rafts. 


See 0X exig eas oa wad ee biaeeees ta bene Page 121 
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Oil Industry In Brief 


Here are the latest economic trends, revealed by 
Wortp Om and industrial research. 


On the plus side 


Demand is up. Although disappointing in some 
respects (May gasoline demand was up only 1.2 
percent over same month last year), total demand 
in May increased 4.2 percent over same 1958 pe- 
riod. Exports were down 12 percent and domestic 


consumption was up 4.8 percent . . . See Page 25. 


Rig activity continues to increase. Active rigs 
totaled 4,277 on May 31, an increase of 331 rigs, 
or 8.4 percent over same date last year . . . See 
Page 28. 


Well completions increase. New well comple- 
tions averaged 129 wells per day during May, for 
a substantial 9.2 percent increase over April—and 
2.4 percent over May, 1958 . . . See Page 28. 


Total footage is up. Footage drilled increased 
sharply in May, averaging 545,000 feet per day— 
up 38,500 feet per day or 7.6 percent over the April 
average ... See Page 28. 


Purchases are up. During the first quarter, pur- 
chases of oil country goods increased 36.9 percent 
over last year. However, suppliers’ profits are ex- 
pected to continue slim into 1960 . . . See Page 106. 


On the minus side 


Supply is excessive. Oversupply of crude oil and 
petroleum products totaled 59 million barrels in 
June, forcing a nine-day proration schedule in 
Texas, and seriously weakening markets. Product 
prices are approaching 1958 recession bottoms—and 
if they continue downward, crude prices also might 


be affected . . . See Page 25. 


Imports are up. Although down 4.7 percent in 
May, total imports averaged 15.3 percent higher 
during first five months of 1959 than same 1958 
period . . . See Page 25. 


Costs are increasing. Average cost per well went 
up from $46,000 in 1955 to $50,200 in 1956. Av- 
erage cost per foot drilled increased 11.9 percent in 
three-year period, 1954-56 . . . See Page 120. 


New field discoveries are down. Operators dis- 
covered 419 new oil, distillate and gas fields during 
the first five months of this year, a decrease of 34 
fields, or 7.5 percent from same period in 1958... 
See Page 28. 
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Fluid loss controlled by acrylic polymers as 

drilling mud additive . . . Acrylic polymers pres- 
ently are being used as fluid loss control agents in drill- 
ing muds. In the past, polymers have been extremely 
sensitive to contamination and have caused high viscosity 
and gel streneth in certain mud systems. However, con- 
tinuing research is correcting these deficiencies. For an 
up-to-date report on recent improvements in acrylic 


olymers, turn to Page 122 
] 


Wet gas can be measured accurately ... [he 

effect of entrained liquids on orifice meter measure- 
ment of field gas streams has been the subject of a num- 
ber of tests. Known volumes of water and distillate were 
injected into a dry gas stream and the resulting wet gas 
was metered under strict conditions. A number of curves 
were constructed to show percent meter error versus Var- 
ious gas-liquid ratios. Use of correction factors from these 
curves should provide wet gas measurements more ac- 
curate than those now calculated by standard methods. 


See ..Page 130 





What every ‘thinking’ 


oil man knows 


WirHovUT A pouBT, WorLp Ol’s annual Inter- 
national Outlook Issue is one of the most popular, 
authoritative and constantly referred to issues among 
all oil industry publications. In fact, oil men, gov- 
ernment officials and industry economists have used 


“The 1.0.1.” 


and statistics on the 


source of information 
1946. 


“bonuses” vou 


as their prime 
world oil industry since 

Here are just a few of the reading 
will receive when the 14th Annual International 


Outlook Issue reaches you shortly after August 15: 


@ A large (28-inch x 40-inch) multicolored wall 
map of Western Canada, showing locations of 
all oil and gas fields, pipe lines, refineries, nat- 
ural gas processing plants, and petrochemical 


plants. 


® An up-to-date statistical review of world oil de- 


mand, reserves, exploration, production, drill- 


ing, and economics. 


@ A country-by-country report on every oil pro- 


ducing area—more than 70 in all. 


® Special coverage (by our European correspond- 
ents) of oil developments in the Iron Curtain 
countries. 


To keep completely and accurately informed on 
world oil affairs, read World Oil every month. 
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Looking Ahead 
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Efficiency stressed at Fifth World Congress . . . Rising drilling and production costs, 


improved methods and equipment, ways to curb the world crude glut, were 
major topics at Fifth World Petroleum Congress. Some of the more significant re- 
ports on these subjects included: 


Outlook: Crude production will increase 187 percent to meet 127 percent jump 
in world demand. By 1975, oil and gas will supply from 58.1 to 73 percent (de- 
pending on whose paper you heard) of world energy needs, compared with slightly 
less than 50 percent today. At present, there is urgent need to hold back on pro- 
duction to strengthen price structure. However, no one can agree on a workable 
plan—and probably won't. 


Exploration: Three government geologists predicted that eventually petroleum will 
be found in a 175,000-cubic-mile Atlantic offshore area beneath the Continental 
Shelf and possibly the emerged coastal plain . . . Leading geologists also discussed 
future of exploration, pointing up need for better correlations, more complete and 
accurate information on underground fluid conditions, more drilling for purely 
stratigraphic reasons, better oil and gas identification, more complete geologic his- 
tory. 


Drilling: Eight Soviet scientists presented a paper (in absentia) on new Russian 
drilling techniques, including an explosion method, electrodrill, slim-hole turbo- 
drills, use of electric discharges in a fluid medium. 


Explosion drilling method is said to have worked in field tests to 9,000 feet, with 
maximum penetration in hard dolomites and limestones up to 50 feet per hour, with 
average of 10-16 feet per hour. However, maximum continuous well interval in 
hard formations is about 950 feet. Method makes use of special explosive charges 
in a liquid column. 


Electric discharge method, now in lab stage, makes hole by using hydraulic shock 
resulting from electrodes in a fluid. Russians also claim they have developed new 
slim hole turbodrill with 55g-inch and 454-inch bits. They also report a new bearing 
design which eliminates weight on the bit, thus increasing the life of rock bit bear- 
ings. Plastic parts are being used in armatures and rotors to cut cost and corrosion. 


Improvements in two types of Russian electrodrills (one uses wire line, the other 
drill pipe) have increased penetration rate in deep and directional holes from 14 
feet per hour in 1951 to more than 40 feet per hour in 1957. 


Production: Within 50 years, secondary recovery may well produce as much crude 
as primary recovery, according to two spokesmen for Pan American Petroleum 
Corporation. They added: Gas injection, thermal methods, waterflood, and im- 
proved gas drives will result in production of 85 billion more barrels of crude. 
Most successful methods will be improved gas drives for 35 gravity crudes and 
above—thermal recovery for crudes with 25 gravity or below. 


Russia claims it has doubled production in past five years by proper well location 
and wider spacing—use of peripheral, perimeter and intracontour methods—reduc- 
ing skin effects—increasing pressure in water injection wells—decreasing bottom- 
hole pressure at producing wells—improved hydraulic fracturing methods. 
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LEXIBLE 


WILSON SUPPLY E 
INGERSOLL-RAND 
PACKAGED COMPRESSORS 























Type “ESH” compressors are completely new 






. . . Completely sealed frame . . . Sealed distance-piece 
. . Full-floating aluminum bearings . . . Force-feed lubrication with full- 
flow filter... Window-type oil level indicator . . . Low oil pressure protection . - - 






Aluminum crosshead shoes . . . Bored crosshead guide . . . Full-floating metallic packing. 















The Ingersoll-Rand Controlled Clearance 
Low Stage “Liner Type’’ Compressor Cylinder 






.. » AND HERE’S WHY 


The new low stage “liner type” compressor cyl- 
inder is the companion to the Ingersoll-Rand high 
pressure cylinder. It makes your Wilson Supply- 
Ingersoll-Rand packaged compressor more flexible. 


’9 


With “controlled clearance,” the low stage “liner 
type” cylinder is capable of handling any applica- 
tion where the discharge pressure is between 150 
lbs. and 500 Ibs. You change ONLY the liners 
and/or clearance . real savings in money and 


time for you. A liner costs a lot less than a new 


‘WHat you WANT™ 


INTERNATIONAL DIVISION 
45 ROCKEFELLER PLAZA, ROOM 1701, NEW YORK 


BRANCH STORES 


WHEN YOU Wan 
r 


cylinder. It can be changed in the field with a 
minimum shut-down time. 

Get the full story on FLEXIBLE Wilson Supply- 
Ingersoll-Rand packaged compressors. Contact 
your nearest Wilson Supply Company store or 
write . . . COMPRESSOR DIVISION, Wilson 
Supply Company, P. O. Drawer 19, Houston, 
Texas ... for detailed information. Please include 
suction, discharge pressure and volume to be 
handled. 
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Good Wells Make Good News 





Recent Treatments Engineered With the Aid of the "Frac Guide" 








July 1, 1959 


The "Frac Guide*" -- a Dowell-developed manual used in engineering frac j 


obs 


-- is revolutionizing fracturing techniques. Here are four recent treatments 


that show improved results obtained with the "Frac Guide.” 


® Atascosa County, South Texas (0ld 0il Well) This well was completed 
into the Navarro formation at 5043 feet. After production had dropped 
to almost nothing, the well was refractured. 15,000 gallons of lease 
crude and 30,000 pounds of sand failed to help. Then Dowell engineered 
a treatment with the "Frac Guide.” Riverfrac* was selected as the frac 
service; and 100,000 gallons of fresh water and 100,000 pounds sand 





were injected down casing, creating a calculated fracture area of 126 


, 000 


square feet. Production climbed to an average of 21 bopd and showed no 
sign of decline after 60 days. Treatment paid out in about 65 days. 








® Beaver County, Oklahoma Panhandle (New Gas Well) This well, c 
pleted through perforations into the Lower Morrow sand at 7831-46 fe 





om- 
et, 


tested 750,000 cfd open flow. Dowell engineers designed a treatment 


with the "Frac wiesl and recommended Waterfrac. 10,000 gallons 
thickened water and 44,000 pounds sand were pumped into the well, creati 


, 


a calculated arti area of 50,000 square feet. After clean - 





of 
ing 


up, 


production was 35 mmcfd on potential test. Other wells in the area, 





fractured with 20,000 gallons gelled oil and 20,000 pounds of sand 




















the standard treatment in the Lower Morrow before the advent of 
"Frac Guide” -- usually test only about 8 mmcfd. 


® Natrona County, Wyoming (New Oil Well) This well produced only 
bopd from the Second Wall Creek formation at 4256 feet. With the "F 
Guide”, Dowell engineered a treatment using Sandfrac*. 38,000 gallo: 
of lease oil with F.L.A.* (Fluid Loss Additive) and 105,000 pound 
i 1. The calculated fracture area 
was 125,000 square feet. Production 60 days after treatment w 
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® Alberta, Canada (Old Oil Well) Based on core analysis and previ 
a . 





experience, a major operator considered abandoning a well completed 
the Cardium at about 4411 feet. Then Dowell engineered a treatment us 
the "Frac Guide”, and injected 5000 gallons of 40 gravity lease cm 
C z 25,000 pounds of sand down tubing. A calculated fracture a 
of 3 square feet was created. The operator feels certain tha 
we ; n ts allowable; and that n 1 well 1 
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The second mile—and you 











JULY 1959 


“Every calling has its mile of compulsion, its 
daily round of tasks and duties, its standard of 
honest craftsmanship, its code of man-to-man re- 
lations, which one must cover if he is to survive. 
Beyond that lies the mile of voluntary effort, 
where men strive for excellence, give unrequited 
service to the common good, and seek to invest 
their work with a wide and enduring signifi- 
cance. It is only in this second mile that a calling 
may attain to the dignity and the distinction of a 
profession.” 

With these words Dr. W. E. Wickenden, pres- 
ident of Case Institute of Technology until his 
death, once defined before the Engineering In- 
stitute of Canada the extra endeavor by which 
men may excel. And he went back more than 
1,900 years for his text, which was from the 
‘Whosoever shall com- 
go with him twain.” 


Sermon on the Mount 
pel thee to go one mile 

To benefit from industry as an individual, one 
must assure himself that industry, in turn, is ben- 
efiting from him. It is a two-way thoroughfare. 

How to do that calls for appraisal and im- 
provement. And toward that end, help has been 
offered by the Professional and Training Com- 
mittee of the Engineers Council for Professional 
Development. In a recent brochure, the ECPD 
supplied 40 questions concerning one’s job, his 
profession, his personal development, and his gen- 
eral program of development. 

One advantage of this self evaluation program 
is that it can be used by anyone, regardless of 
his job or position. 

However, specifically designed for the field of 
engineering, the brochure contains eight ques- 
tions which will materially assist in self evaluat- 
ing one’s own profession. This section of the 
brochure deals primarily with an individual’s re- 
lation to his professional societies, his responsi- 
bility to them, and the advantages they offer him 
and his industry. 

Since the professional society can offer great 





WORLD OIL 





help in assisting an individual to cover the “sec- 
ond mile,” these eight questions are listed below. 


1. Am I a member of my professional society? 
Do I understand its aims? 


2. What requirements for the next higher 
grade of membership in my professional society 
do I now fail to satisfy? What steps, beyond 
those already planned, should I take to correct 
my present deficiencies? When should I plan to 
attain full society membership? Are there other 
professional societies in whose activities I do or 
should participate? 


3. What are my responsibilities to the other 
members of my profession? What service do they 
have a reasonable right to expect of me? 


4. Am I taking advantage of the benefits 
offered to me through the professional societies 
by others of my profession? 


5. Is my program of reading adequate to keep 
me abreast of technological progress in fields 
which bear on the work of my career? 


6. What have I done to familiarize myself 
with the performance standards of a professional 
engineer, and how have I applied these stand- 
ards to my own work? 


7. Does my position and do my ambitions 
make it desirable for me to be a registered 
professional engineer? If so, what further steps 
should I take toward qualifications: and when? 


8. Am I a good representative of my profes- 
sion in my community? 


There is little doubt that many advancements 
in the oil industry owe considerable to the efforts 
of professional societies and to their aims. There- 
fore, frequent self appraisal of one’s own value 
to the industry and the fuller understanding of 
what professional societies offer can only lead to 
a significant improvement in both the individual 
and industry. 












































_ . advanced technology and methods” 


“In an industry such as ours, an industry whose 
accomplishments are little short of phenomenal, 
it is difficult to praise any one segment without 
deep consideration. 

“Great contributions have been made by all ele- 
ments. Cooperation between operating companies, 
manufacturers, drilling contractors, and service 





and supply companies has made possible the 


growth and progress our industry enjoys. 


“Service companies, for instance, have given us 
advanced technology and methods for finding and 
producing oil and gas. These services are available 
when and where they are needed, at any time 


day or night, in any weather. 





“Behind each drilling rig, each refinery, each gas 
plant or pipe line operation stands the manu- 
facturer, the supplier and the service man. They 
provide engineering, research, products and serv- 
ices to keep the industry humming. 


“As I said, it’s hard to praise just one segment of 
the industry, but one thing is certain, all our jobs 
have been made easier and better because of the 


companies and men who give the service.” 


J. L. LATIMER, 


President, 


Magnolia Petroleum Company 
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Excessive supplies cause weak 


AN INCREASINGLY serious Oversup- 
ply of crude oil and petroleum prod- 
ucts in the United 


when the 


States was made 
Railroad 
June 18 made a 
further drastic reduction in allowable 
July. 
The commission set the state allow- 
able at 2,666,771 barrels daily for 
July, a cut of 226,044 barrels, by 
ordering only 9 producing days in the 
31 day month. One month previously 
the commission had cut 


evident ‘Texas 


Commission on 


crude production Texas 


Texas allow- 
able output by 282,414 barrels daily, 
by ordering only 10 producing days 
out of the 30 in June, 
12 producing days in May. 


compared with 


Major companies indicated reduced 
need for 
mand for 


crude because lagging de- 
products was requiring 


lower refinery runs. 


TOTAL DEMAND 


(Millions of Barrels Daily) 


CRUDE STOCKS 


Milhons of Barrels End of Month 
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Petroleum Trends... 


CRUDE PRODUCTION 


Millions of Barrels Daily 
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| Cl dbo STOCKS 


Millions of Barrels End of Month 





The commission said stocks of crude 
and products were excessive by 59 
million barrels, with gasoline account- 
ing for half of the excess. 


Markets Weak. U.S. petroleum in- 
dustry markets further weakened dur- 
ing May and the first half of June. 
They have been depressed by sur- 
pluses of crude oil and refined prod- 
ucts, resulting from excessive produc- 
tion and refinery runs. 

Prices of nearly all products except 
residual fuel oil have worked lower 
and approached the 1958 depression 
recent weeks there has 
been speculation that if product 
prices continued weak or further de- 
teriorated, then crude oil prices also 
might be reduced. 

Supplies usually exceed demand in 


bottoms. In 
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THE CHANGING PANORAMA 





CRUDE OIL IMPORTS 


Millions of Barrels Daily) 


JFMAMI SAS OND 


DISTILLATE STOCKS 


Millions of Barrels End of Month) 
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markets 


May and June, when consumption 
is at the lowest levels of the year. But 
this year the May-June supply excess 
has been exceptionally large. 


World Surpluses. Adding to the 
seriousness of petroleum surpluses in 
the United States is the great over- 
supply of oils available in the world 
markets. Potential production far ex- 
ceeds current market requirements. 
Seeking more markets are the flush 
fields of Venezuela and Western Can- 


ada, the mammoth fields of the Mid- 


dle East, and some fields in Com- 
munist countries. 
Likely to come into the world 


market with large volumes of petro- 
leum within the next few years, in 


addition, are the huge fields now 





TOTAL OIL IMPORTS 
‘Millions of Barreis D 





RESIDUAL STOCKS 


(Milhons of Barrels End of Month 
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All Oils, Total Demand 
Domestic Demand 
Export Demand 


Gasoline, Total Demand 
Distillate, Total Demand 
Kerosine, Total Demand 
Residual, Total Demand 
CHANGE IN STOCKS 
All Oils, Change in Stocks 








; NEW SUPPLY 
Total New Supply 


Domestic Production, Total 
Crude Oil 
Natural Gas Liquids 


Imports, Total 
Refined Products 
Crude Oil, Total 

Crude, East Coast 


CRUDE RUNS 

Crude Runs to Stills 
Domestic Crude 
Foreign Crude 


KIND OF OIL 





























All Oils 
Crude Oil 
Gasoline 
Distillate Fuel Oil 
Kerosine 
Residual Fuel Oil 


U.S. Petroleum Demand and Supply (Thous. Bblis. Daily) 
May January-May 
Apr. 
1959 1958 % Diff. 1959 1959 1958 % Diff. 
8,651 8,302 + 4.2 9,092 9,923 9,401 5.6 
8,406 8,023 + 4.8 8,857 9,678 9,133 6.0 
245 279 12.2 235 245 268 8.6 
4,157 4,106 1.2 4,076 3,902 3,748 4.1 
1,337 1,253 6.7 1,660 2,194 2,117 3.6 
132 143 yf 188 342 370 7.6 
1,384 1,236 +12.0 1,511 1,829 1,529 +19.6 
865 183 223 20 487 
9,516 8,485 +12.2 9,315 9,943 8,914 +11.5 
8,033 6,980 +15.1 7,991 8,053 7,276 10.7 
7,183 6,233 +15.2 7,126 7,183 6,489 10.7 
850 747 +13.8 865 870 787 + 0.5 
1,483 1,556 4.7 1,324 1,889 1,638 +15.3 
559 571 2.1 565 978 703 +39.1 
924 935 1.2 759 912 935 2.5 
754 752 0.3 579 721 776 7.1 
7,843 7,411 5.8 7,863 8,054 7,430 + 8.4 
6,947 6,489 7.1 6,933 7,118 6,517 9.2 
896 922 2.8 930 936 913 2.5 
U.S. Stocks of Oils (Million Bblis. at End of Month) 
TOTAL IN U.S. EAST OF CALIFORNIA 
May May Apr. May May Apr. 
1959 1958 % Diff. 1959 1959 1958 % Dift. 1959 
786.3 767.8 2.4 759.5 
262.4 263.1 0.3 254.2 226.7 219.4 3.3 216.2 
203.3 195.2 + 4.1 209.6 174.1 168.1 + 3.6 180.1 
99.6 89.2 +11.6 85.6 90.1 76.7 +17.5 74.7 
24.7 21.4 +15.5 21.1 24.0 21.1 +13.7 20.6 
55.1 61.6 10.6 54.5 28.5 29.8 4.4 27.5 
141.2 137.3 2.8 134.5 


Other Oils 








U.S. Crude Oil Production, by States (Thous. Bbls.) 





Daily Average For Month Total, January-May 
May May April 

STATE or DISTRICT 1959 1958 % Diff. 1959 1959 1958 % Diff. 
Alabama 16.3 14.8 + 10.1 16.4 2,063 2,386 13.5 
Arkansas 81.1 72.8 | + 11.4 81.0] 11,846 | 12,019 1.4 
California 839.6 849.5 - £3 837.6 | 126,973 | 132,326 - 41 
Colorado 128.4 132.2 2.9 127.6 19,221 20,577 - 6.6 
Florida 1.2 1.2 1.2 178 189 5.8 
Illinois 212.5 221.5 4.1 219.3 | 32,749 | 33,713 2.9 
Indiana 31.4 31.6 0.6 31.6 4,853 4,825 + 0.6 
Kansas 324.5 322.5; + 0.6 341.5 | 50,471 | 47,678 | + 5.9 
Kentucky. 64.9 43.6 | + 48.9 63.5 9,820 6,527 + 50.5 
Louisiana 969.4 807.7 | + 20.0 960.8 | 142,878 | 124,616 | + 14.7 
North Louisiana 117.0 120.3 2.3 115.2 | 18,188 | 17,361) + 48 
South Louisiana 852.4 687.4 + 24.0 845.6 124,690 107,255 + 16.3 
Michigan 26.5 M31 + 82 25.3 3,889 ager | + 1.2 
Mississippi 126.7 | 90.1 | + 40.6 122.7 18,470 | 14,671 | + 25.9 
Mo.-S. Dak.-Tenn. 0.3 0.3 0.3 23 52 55.8 
Montana 78.1 77.3| + 1.0 81.1 12,234 | 11,473| + 6.6 
Nebraska 61.9 51.7 | + 19.7 56.7 8,673 7,917) + 9.5 
Nevada-Wash.-Alaska 0.5 : 0.5 90 17 +429.4 
New Mexico 296.3 269.6 | + 9.9 | 294.2] 43,299 39,282) + 10.2 
Southeast New Mexico 258.7 237.4| + 9.0 257.3 | 38,103 | 37,158 | + 2.5 
Northwest New Mexico 37.6 32.2 | + 16.9 36.8 5,196 2,124 | +144.6 
New York 5.2 6.6 21.2 5.1 805 982 - 18.0 
North Dakota 33.6 37.9 11.4 38.5 6,656 5.973 | + 11.4 
Ohio. 14.6 17.5 16.6 15.1 2,261 2,602 13.1 
Oklahoma 560.8 546.7 2.6 564.1 | 84,838 | 83.195 | + 2.0 
Pennsylvania 16.4 19.0 13.7 15.8 2,416 2,874 15.9 
Texas 2,845.1 | 2,220.0 28.2 2,774.5 | 431.938 | 371,119 | + 16.4 
Dist. 1: South Central 47.0 45.5 + 3.3 47.2 6,927 6,949 0.3 
Dist. 2: Middle Gulf 128.8 95.9 34.3 122.1 | 195158 | 16.701 14.7 
Dist. 3: Upper Gulf 402.3 346.7 | + 16.0 394.6 | 61,684 | 56.276 9.6 
Dist. 4: Lower Gulf 201.2 160.6 25.3 202.9 | 30.948 | 27'186 13.8 
Dist. 5: East Central 32.1 25.6 25.4 31.5 4.813 4.478 | + 7.5 
Dist. 6: Northeast 283.6 214.4 32.3 280.6 | 43.391 | 37.391 | + 160 
Dist. 7-B: North Central 139.6 122.4 14.1 145.2 27,967 20408 + 37.0 
Dist. 7-C: West Central 138.3 114.1 + 21.2 131.6 20.929 19.370 + 8.0 
Dist. 8: West. . 1,155.9 779.4 48.3 | 1,104.8 | 171,276 | 132,174 | + 29.6 
Dist. 9: North 208.7 191.8 8.8 206.2 | 31,536 | 29.374 + 7.4 
Dist. 10: Panhandle 107.6 106.8 0.7 107.8 16,200 | 16.1388 + 0.4 
Utah a 107.3 70.6 52.0 106.9 16,359 4.650 +251.8 
Virginia. 2 a “333 
West Virginia 5.9 5.9 6.1 884 895 12 
Wyoming 334.4} 296.9 12.6 339.1] 50,776 45,371 11.9 
Total, U.S. 7,182.9 | 6,232.7 | + 15.2 | 7,126.5 |1,084,665 979,779 | + 10.7 





Sources for above 3 tables: 


Bureau of Mines monthly reports, except last 2 





months based on 


API and B. of M. weekly reports and WORLD OIL estimates, and all Texas district data from API. 


26 


opening up in Northern Africa’s Sa- 
hara Desert. 

In view of all these rich sources, it 
is indicated that world petroleum 
supplies will far exceed demand at 
least for several years, even though 
consumption is steadily increasing in 
virtually all countries. So great are 
the present and prospective potentials 
of the oil fields of the world that some 
oil men foresee oversupplies for pos- 
sibly 10 years or longer. 

Under import controls the U.S. oil 
industry now is effectively protected 
excessive volumes of oils from 
abroad. U.S. 
large surplus producing ability. This 


from 
But even fields have 
has been proved in the past few 
months, as actual production and re- 
finery runs have substantially ex- 
ceeded market demand. 

Demand. Total demand on the U.S. 
industry for all oils in May was 4.2 
percent above that month last year, 
with exports down 12 percent but do- 
mestic consumption up 4.8 percent. 
The demand for gasoline, the indus- 
try’s principal product, was disap- 
pointing, as it was only 1.2 percent 
above May last year. Distillate fuel 
oil demand was up 6.7 percent. Kero- 
sine demand continued under last 
year. Residual fuel demand was 
up 12 percent. 


oil 


These changes in demand were less 
favorable than in earlier months. For 


the first five months of 1959 com- 
bined, total demand was up 5.6 per- 
cent, with domestic use 6 percent 


higher: and there were gains of 4.1 
percent for gasoline demand, 3.6 per- 
cent for distillate, and 19.6 percent 
for residual. 


Supply. New supply has increased 
much more sharply than demand, 
with ill effects on stocks. Total im- 
ports were off 4.7 percent in May, 
but they had been excessive in the 
early part of this year, and for the 
first five months they were 15.3 per- 
cent greater than last year. Domestic 
production of crude oil and _ natural 
gas liquids was up 15.1 percent in 
May and 10.7 percent for the first 
five months. 

Crude runs to stills were up 58 
percent in May and 8.4 percent for 
the first five months. Total stocks of 
crude and products were increased 
by an average of 865,000 barrels 
daily in May, in contrast with a gain 
of only 183,000 daily in that month 
last year. 
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...toGSI crews in their search for oil 
wail om Before they can probe the subsurface for geophysical data, 
ea GSI field parties in Libya must probe the desert sands for 
am dangerous remnants of World War II. 
‘ay, German Teller mines, British, French, and Italian bombs, artil- 
the lery shells and other relics of desert fighting are turned up by 
the GSI mine clearance parties in advance of geophysical exploration. 
-~ Uncovering and disarming anti-tank and personnel mines isn’t 
stic usually considered part of a geophysicist’s job, but, to get the 
ral data its client needs, GSI has taken mine clearance in its stride. 
in GSI counts among its demolition experts former members of the 
irst British Eighth Army and Rommel’s Afrika Corps...now working 
side by side to reap what they had sown nearly twenty years ago. 
58 In all fields of exploration GSI has the experts and the facilities 
for to get the job done the way it must be done. 
ol 
sed 
ain Geopnysicat Service Inc. 
nth 900 EXCHANGE BANK BUILDING . DALLAS 35, TEXAS 
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WELLS COMPLETED 


Thousands of Wells 


5.6 






$.2 


JFMAMI LAS OND 


Activities... 


FOOTAGE DRILLED 


sthons of Feet 





ACTIVE DRILLING RIGS 


Thousands of Rigs End of Month 





5.0 3.0 





JFMAM I JAS OND 


May rig activity at five-month high 


OVERSUPPLY, EXCESSIVE productive 


capacity and fluctuating proration 


schedules have failed to curb a steady 


three-month upturn in U.S. rig ac- 


tivity 
Total active rigs reached a 1959 
high of 4.277 on May 31, up 102 rigs, 


or 2.4 percent over the total reported 
on April 30, and 331 rigs, or 8.4 per- 
Mav 31. 1958 


average of 4.- 


more than the 
3.946 ngs. An 


during the 


cent 
total of 


076 rigs were active first 


five months of this vear, an increase 


of 115 rigs, or 2.9 percent over the 


3.961-rig average reported during the 


same 1958 period 
New well completions averaged 129 
wells per day during May, for a sub- 


stantial 9.2 percent increase over the 


April average of 118 wells per day 
The May 
percent ovel the 


} 
May. 1958 


averagt Was also up } 


126 wells per day re- 


port d d rine 
i i AUib Liat! 


total footage drilled increa 
during May, avera 
feet per day——up 38,500 feet per day 


or 7.6 percent ove! the Apnl avera 


During the first five months of 1959 
footage drilled totaled 81.8 mullion 
feet, up 1.5 percent from the sam 


period in 1958 

Operators discovered 419 new oil. 
distillate and gas fields through May. 
34 fields, or 
from the same five-month period in 
1958 


a decrease of 7.5 percent 
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Summary of U.S. Drilling Activity 


ACTIVE ROTARY RIGS 


(Thousands of Rigs End of Month) 
Source: Hughes Tool Compony 


JFMAMI JAS OND 















FIVE MONTHS 
JANUAR Y-MAY 
May April 
ITEM 1959 1959 1959 1958 % Diff. 
New Wells Completed: 
Oil 29 O15 1,794 9 842 9.676 is 1.7 
Distillate 56 77 344 343 1. ().3 
Gas 343 307 1,545 1,667 7.3 
Service 83 65 387 532 97.3 
Drv 1,513 1,326 7,151 7,009 + 2.0 
Total Wells 4,010 3,569 19,269 19,227 + 0.2 
Footage Drilled 
(Min. of Feet 16.9 15.2 81.8 80.6 + 1.5 











Summary of U.S. Wildcat Drilling 





FIVE MONTHS 
JANUARY-MAY 
May April 
ITEM 1959 1959 1959 1958 Ge Diff. 
New Field Discoveries: 
Oil 71 } 978 310 10.3 
Distillate + 6 38 15 15.t 
Gas > y 9 103 QR ‘. 53 
Total Discoveries 89 69 419 453 7.5 
Dry Wildcats 6SS 654 3 3890 87 + 0.1 
Total Wildcats 777 723 3,808 3,840 0.8 
Percent Productive 5 9.5 11.0 11.8 
Percent Dry SSS 00.5 R0 () S82 
WORLD OIL JULY 1959 
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NEW 


USED TUBING INSPECTION 


Quickly selects usable tubing... 


cuts production costs... imnereases profits 


The Tuboscope Company announces an 
important advance in used tubing inspection 
technique: SoNoscopeE Used Tubing Inspec- 
tion makes positive selection of serviceable 
oil country tubing. Each joint is classified for 
maximum serviceability. 

100% INSPECTION OF TUBING WALL—The 


new SONOSCOPE Inspection electronically 





detects even minute corrosive pitting. Every 
Square inch of the tubing body wall is 
inspected. The inspection may be performed 
during a workover with minimum lost rig 
time, because new SONOSCOPE Inspections 
are much faster than old-fashioned methods. 


SONOSCOPE Used Tubing Inspections are performed 
by the Tuboscope Company only. 





TUBOSCOPE [ubaseope 


rade and Service Marks Registered U.S. and Canada CORSA. OY 





NEW AND USED DRILL PIPE AND TUBING INSPECTION TUBE-TECTOR® RUBBER DRILL PIPE PROTECTORS 


2919 Holmes Road Houston, Texas 


32 For more data on advertised products, use Readers’ Service Cards, last page WORLD OIL JULY 1959 












REED. only Reed offers 
FLUSH-FLO Y BITS! 


REED and ONLY REED Offers you jet bits with FLUSH-FLO action and these, 
six exclusive features. 

Additional return circulation area for faster removal of cuttings. 
Self cleaning action in the bit head as well as over the teeth. 
Reduced bottom hole pressure that makes jets more effective. 
Minimized hydrostatic pressure on formation when running bit. 
Minimized swabbing action when pulling bit. 

6. Less hole enlargement in softer formations. 


—— 
— Bb wh — 


These six Reed exclusive advantages mean dollars saved for you. 
Let the Reed man who calls on you give you the full story. He 
can show you how Reed Y Bits actually give you more footage 
per dollar spent. 


REED ROLLER BIT COMPANY 


Houston I, Texas 
EXPORT OFFICE: 1011 INTERNATIONAL BLDG., NEW YORK 20, N. Y. 


AST, MID CONTINENT, ROCK 











N DISTRIBUTOR FOR MARTIN-DECKER PRODUCTS 





...another first from REED ! 













































Practical Operating Hints 






These How-To-Do-It Ideas Can Save You Money 


$10 is paid for each illustrated acceptable contribution. Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 


Improved Support Holds Heaviest Skids 


Additional insur- 
ance against the 
possibility of the 
| | } ‘ 
skids slipping out ol 
the ll supports whi I 
l : ] 
hit a elancing blow 


by casing or drill 


pipe 


In the 


is contained 


rack im- 


provement devised 


by one contractor 


Instead of the usual 


1] ] lent 
small notch or siot 


in the side of the 


rack in which a plank can be rested, 


much deeper and 


he tabricated a 


le h | t} t wnmodate 
wider shell nat can accommoda 


wider and heavier timbers, up to 


6 x 6’s or heavier if necessary 


Shown in the photograph, the mod- 


, " ’ 
ified shelf requires a slight amount ol! 





additional drill pipe material and 


more welding, but it remains an in- 


tegral part of the rack; requires no 


make-shift blocking or other tempo- 


rary measures each time a truck 1s 


loaded or unloaded 








Mounted Flywheel Guard 


Can Prevent Accidents 


his neat, safe 


, , 
livwheel @uard was 


: a : 
const! ted trom salvaged tank deck- 


ing and expanded metal. The guard 
IS pinned on each side to supports 


made from 2-inch pipe welded to th 
engine base 


The inside of the guard has a horse- 


shoe shaped piece ol decking welded 


With this type of 
euard on the flywheel, it 


to it for rigidity 


is virtually 


impossible for a man or his tools to 


come into contact with the flywheel 


while working on or around the en- 


eine. 
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Prevent Sulfur Deposit on 


Aereator with Crude Oil 
When 


used for the removal of hydrogen sul- 


forced-dratt aereators are 
fide from water, the trays accumulate 
deposits of elemental sulfur which is 
almost impossible to remove, some- 
times requiring the use of chipping 
hammers 

This difficulty can be overcome by 
with 


saturating the wooden travs 


crude oil before use to prevent the 
sulfur from sticking. Any sulfur which 
does stick on the trays is readily re- 
moved if it is allowed to dry for a day 
or two before removal is attempted. 
The drying period allows the sulfur 
to dehydrate and become powdery, 
atter which it can be brushed off the 


tray. 


Use Air Tongs to Help 
In Spooling Wire Line 


Spooling wire rope back on the 
original reel is greatly simplified by 
the contractor operating a workover 
rig through the use of his air tongs. 
The reel is supported in U-shaped 
bearings on a conventional rack made 
of drill pipe material. 








axle, on which the 


The arbor, o1 


reel turns, however, was modified as 
follows: A turning arm, consisting of 
an 18-inch length of 34-inch flat bar 
stock 
in the photograph, is connected by a 
short chain to the reel. A slot in the 
turning arm permits positioning the 


welded to the arbor as shown 


bolt at any point depending upon the 
torque desired or the size of the reel 
involved. The reel end ot the chain 
is attached by clipping it under the 
nut of one of the stay bolts 

To the end of the arbor is welded 
a short stub of salvaged 2'/2-inch tub- 
ing, the latter being the extension to 
which air tongs are attached in turn- 
ing the reel. Flanges welded to the 
arbor prevent lateral shifting. Such a 
device saves considerable time and 
labor and, since the tubing tongs can 
be throttled desired 


speed, wire rope can be pulled on just 


down to any 


as fast as required in order to spool 
it properly. 





Gravel, Planks Economical 
Base for Pumping Unit 


When a pumping unit is installed 
temporarily, as during a line-drive 
flood, a firm, economical base can be 
provided as shown. 

A bed of medium sized gravel is 
laid, to the height necessary for the 
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horsehead to clear the wellhead, and 


levelled. The gravel bed is then cov- 


ered with 3 x 12-inch planking, laid 


parallel to the unit base, which is as 


long or longer than the unit base 


Planks as wide or wider than the unit 
base are then laid perpendicular to 
the unit base on 24-inch centers, ex- 
cept that two planks are laid side to 
side at the forward end of the unit 
The unit is then set in place with no 
tie-downs necessary 


The unit shown. a 320,000-inch- 
100-inch 
pumps approximately 600 barrels pet 


4.600 


pound, stroke air balance, 


day from feet and has not 


shifted nor rocked in 5 months of 


service during extremely wet weather. 





Propeller on Steam Turbine 
Makes Efficient Cooling Fan 


lo cool one of the sheds on his rig, 
a toolpusher mounted a propeller to 
a small steam turbine making a very 
efficient fan. 
substantial 


This fan is fixed to a 


mount and then fixed to the side of 
the shed. By piping steam to the tur- 
is available at 


bine a cooling breeze 


the turn of a valve. 





Half-Drum Will Prevent 
Regulator Freeze-Up 


When high pressure casing-head 


gas is used to operate pumping unit 
engines and the pressure regulator 
freezes, the freezing can be prevented 


46 


by placing a half-drum ove the reg- 
ulator and bringing a 2-inch line off 
the exhaust and into the drum. 
Several holes punched or cut in the 
top of the drum provide relief for the 
exhaust gases. The hot exhaust gas is 
very effective in the prevention of 


pressure regulator freezing 


ue 
ie 





Rig Identification Lights 
For Workers Convenience 


An operator in the Gulf Coast has 
installed identifying lights on his rig 
so that service engineers, truck drivers, 
and others can readily find his rig 
whether it be night or day. The lights 
are mounted on a board and arranged 
to spell the initials of the operator. 
They are colored to make them easier 
to see in the daytime when the elec- 
tricity is turned off 

The sign board is mounted at an 
easily accessible height on the derrick 
to facilitate bulb changing, but high 
easily from the 


enough to be seen 


road. 





FIGURE 1 


Adjustable Platform Is 
Excellent Derrick Floor 
When a 


starts to pull a well, many times the 


well servicing contractor 


operator will not know if he will go 
ahead and work the well over until 
after he has inspected the tubing and 
One Gulf Coast 


contractor carries all of the equipment 


bottom-hole pump. 


FIGURE 2 


ready for a complete workover on all 
jobs from a rod pulling job to a com- 
plete workover. 
On the front of 
welded a set of two pieces of slotted 


the mast, he has 


2-inch pipe with holes and pins to 
which the platform can be attached 
and adjusted to its proper height. A 
walk folds out between the pipe racks 
to facilitate racking. A set of saddles 
was then welded to the back of the 
so that the blowout 


mast preventers 


could be swung up and carried for 
use on the next location. 

Figure | of the back of 
the mast showing the slotted runners 


to which the platform is attached 


is a view 


and the saddle for carrving blowout 
preventers, 

the derrick 
fastens to 


Figure 2 is a view of 


floor which shows how it 
the mast and the folding walkway 


which is supported by the telescoping 


stand shown in the background. 





Telescoping Skids Adapt 
Rack to Any Sized Reel 


Adapting the shop-made, skid- 
mounted rack to accommodate a reel 
of any width, one contracter cut the 
skids at the mid-point and made tele- 
1959 
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WHEN YOU NEED IT... COM SANY 


AT REASONABLE 
COMPETITIVE PRICES 


OFFICES AND STORES 


ILLINOIS — Carmi, Clay City, Mt. Vernon, Salem 
KANSAS — Chase, Great Bend, Liberal, Pratt, 
Russell, Wichita 
LOUISIANA — Shreveport 
NEW MEXICO — Farmington, Lovington 
OKLAHOMA — Duncan, Oklahoma City, Pauls Valley, 
Pawhuska, Sapulpa, Tulsa 
TEXAS — Abilene, Amarillo, Borger, Dallas, Houston, 
Midland, Odessa, Pampa 





~~» of SUPPLY COMPANY 


GENERAL OFFICES 


TULSA, OKLAHOMA 






88 YEARS OF PROGRESS WITH THE OJL INDUSTRY 
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DRILL 
BITS HYCALOG 


PATENT PENDING 


DRILLS 
2814’ 

IN 
13000’ 
WELL 
WITH ONE 

TRIP 


In Kenedy County, Texas, a single 
Hycalog V-Door 6,” bit stayed 


on bottom from 10,186’ to 


13,000° T.D. Drilling time was 


791.75 hours with an average 
rate of penetration of 3.55 ft./hr. 
Conventional bits drilling in this 
section could do no better than 


) 


3 ft. hr. and replacements were 


frequent. 


You won't have to do much 
figuring to estimate the enormous 
savings in bit cost, in long round 


trips and rig time. 


So, why not let us save you 
some big money on your next 
well with Hycalog V-Doors 
4nd don't forget HYCALOG Gas 


CHRONOFRAC well logging 


services, 


Hycalogd. inc. 


50S AERO ORIVE 
SHREVEPORT, LOUISIANA 


BRANCH OFFICES IN PRINCIPAL 
OlL PRODUCING AREAS 


DIAMOND BITS DIAMOND CORING 
WELL LOGGING CORE ANALYSIS 


scoping joints which can be adjusted 
as necessarv merely by turning several 
set Screws, 

The skids on the unit illustrated are 
of 44-inch drill pipe, with the inne1 
telescoping section being of 31-inch 
material. A heavy set screw at either 
side of the split prevents slipping of 
the joint once the reel is mounted and 
centered on the arbor. 

Collars, with the inner flange hav- 
ing a convex surface to more snugly 
fit the arbor hole, are slipped over the 
arbor and locked in place with set 
screws. The telescoping feature pro- 
vides a flexibility of handling that can 
save its cost many times over. 


Spreader System Prevents 
Sediment Accumulation 


The drawing illustrates a spreader 
system which is installed in the bot- 
tom of stock tanks to prevent the ac- 
cumulation of paraffin and other sedi- 
ment. It has been found that opera- 
the oil 
is brought in through the side of the 


tion 1s most successful when 


tank, rather than the top. 

Ihe 2-inch pipes are laid on the 
tank. 
not necessary. The holes are arranged 
so that the fluid flow in the tank is 
in one direction. that is, 


bottom of the Holddowns are 


clockw ise Ol 
counter-clockwise 


The ®2.-inch holes are arranged in 


the two staggered 


rows, one on the 


horizontal axis, the other one-half 


inch below. The holes must be drilled. 


since if they are burned. too much 


area results. The 161 holes specified 


on the drawing have a total area 


equal to that of a 2-inch pipe, thus 


assuring uniform flow through the 


holes. 
The heat action of the fluid leaving 
the holes imparts a circular motion to 
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the fluid, thereby continually rolling] 
the tank 


type of spreader have been in service 


lanks equipped with this 


for four vears without the occurrence 
of high bottoms or the necessity of 
cleaning. 


Reservoir for Radiator 
Serves Twofold Purpose 


This reservoir for the rig motor radi- 
ator Not 
only does it supply an extra volume 
very 
easy to inspect the amount of water 
that 


serves a twofold purpose, 


of water, but it also makes it 
is in each radiator. 

In West Texas, where this rig was 
located, the high summer temperature 
makes it necessary to provide extra 
cooling for the rig motors. This rec- 
tangular reservoir does the job. It is 
easily constructed from scrap sheet 
metal and is fitted with an opening 
in the bottom which forms a water 
tight connection with the radiator 
opening. A lid keeps dirt and foreign 
material from getting into the radi- 
ator. 

For convenience, rig water can be 
tapped into this reservoir. 


Heavy Screen Prevents 
Pump Suction-Line Fouling 


A pump suction-line which is sub- 
ject to fouling by weeds or other 
debris can be protected as pictured. 

The heavy screen covers a frame- 
work which is welded to the pipe. The 
8-inch pipe shown projects approxi- 
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j creative engineering of ‘‘firsts’’ 
al in petroleum recovery... 
11S 
vice 
nce 


of 


DEVELOPERS of 
THESE "FIRSTS" in NEW 


WORKABLE PRODUCTION 
EQUIPMENT 


FIRST MAGNETIC CAGE 


[F956 creer at 


The HB Magnetic Cage Check Valve for gas lift valves elimi- 

nates the use of springs, rubber, or other short-lived materials 
in the highly critical check valve operation of the gas lift 
valve. As the check valve cage has no springs to cause me- 
chanical vibration, your gas lift valve’s operational life is 


usually greatly extended. 
FIRST MAGNETIC TRIP IN 


1945/7. PLUNGER LUBRICATOR 


The HB Magnetic Trip eliminates all high pressure movable 
seals in the plunger lubricator. You benefit from trouble-free 
lubricator operation and longer life for both wellhead equip- 
ment and plunger. 


FIRST WOBBLE WASHER 


» 4 95 /- PLUNGER WITH MECHANICALLY 


SHIFTING WASHERS 


The HB “VSB” Plunger has spring loaded hard chrome 
plated wobble washers that positively ride against the 
tubing wall and effectively remove paraffin without 
danger of hanging in the well. An automatic, monel 
trimmed, bypass valve allows faster falling of the 
plunger. 


FIRST LOW COST, ABSOLUTE, FIXED 
SERVICE AND REPAIR PROGRAM 
OFFER ON GAS LIFT VALVES 


The HB gas lift valve is warranted one 
year against any mechanical defect. 
Repair and/or exchange costs of gas lift 

valves and check valves based on time 
in service. 


Representatives in all principal 
production areas. 


HAROLD BROWN 
COMPANY 


P. O. Drawer 25047 Houston 5, Texas 
Phone: JAckson 6-1769 





mately 10 feet from a permanently row. In this case most roughnecks use 


submerged ell which was lett loosely chain tongs to properly align the 


made up so that the guard could be stands. However, this practice could 


1 


raised out of the water for cleaning very easily damage the shoulders of 


The pipe and guard are raised with the pin end. 
a small hand-operated winch and fall This device is built out of an iron 


of their own weight when the winch 





bar or some scrap material usually 
is reversed found around a rig. The bar is con- 


During construction, it must be as- 





nected through a bolt to two pieces 


certained that the weight of the pipe ‘ of flat iron which, in turn, is bolted 
is sufficient to overcome the triction to the ground plate. 

a (| c ae s ec e 0 event a + : maaan . ‘ M P 

t the threads in tl ll. To preven improve Drilling Efficiency An apparatus of this nature will im- 


any possibility of the winch-line slip- By Stacking Pipe Neatly prove the efficiency and safety on a 
ping on the pipe, the line is clamped alll uke 


to a short length of chain which is When racking drill pipe in the der- 





welded to the pipe rick it is seldom racked properly in a Bt 
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U-Shaped Bar Holds, bra 
Protects Water Can ing 


MUD... 


"Mud-O-Graf™ : 
e ; The ere ial »ble ot havi g nli 
IS the answer } the als p ny $e ii lid “i of 


or tumble over while travelling ove des 
rough lease roads, is solved efficiently nd 
by the production department of one mo 





a company. 
You'll win more than this prize. You'll increase ' : ' 
em a Io the steel ring base in which the 
drilling efficiency and control your mud better. 


Mud-O-Graf records every variation in mud 
weight, saving time and costly errors in the addi- 


can rests in the back of the pick-up 
truck is welded a pair of slotted ears, 
as shown. A length of 44-inch round 


tion of weighting materials. All heavy and light ber. threaded on cane end an 
streaks in the circulating system and their duration equipped with a nut or hook on the 
are recorded. Mud-O-Graf shows how often the other, is bent into a U-shape and 
hole is filled up when coming out of the hole looped over the can and through the 
and shows the time of a complete circulation. handle of the lid. Fitted into the slots, 
If it’s a question of mud, ask for Mud-O-Graf. the bar is tightened at the threaded 


end with a wing nut. Releasing the 
can for filling requires but a few turns 
of the wing nut to release the hold- 


WARREN AUTOMATIC TOOL CO. pe 





Manufacturers of Pit-O-Graf and Rig Runner. The device will pay for itself many 
3915 Tharp St. Houston CApitol 4-2511 times over in prolonged life of the 
Lake Charles, La. New Iberia, La. Harvey, La can due to reduced scuffing of the A 
HEmlock 6-2265 EMerson 9-9862 FOrest 6-144] . ; 7 whi 
bottom, denting of the can, or loss ol whi 
the lid. wit! 
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Build a Hand Brake 
To Control Reel Speed 


A small, easily detachable hand 


brake used for slowing down the rota- 
tion speed of the reel when rope is 
being pulled off can be built of sal- 
vaged materials. Adaptable to most 
field units, the brake replaces the 
make-shift 
a plank or timber is_ pressed 


often-used method in 
which 
tightly against the reel. 

In the installation shown, the shoe 
is made by cutting a one-third section 
from a 6-inch length of pipe, the lat- 
ter having an inside diameter about 
equal to the ouside diameter of the 
arbor. The arbor is attached by chain 
linkage to the real so both 
The 
having a V-notch cut in one end, is 


hooked 


bracket welded to the saddle support- 


or other 


turn as a unit. 2-foot handle, 


under an eve burned in a 
ing the arbor. 

With the considerable leverage sup- 
plied by this hand brake, rotation of 
the heavy reel easily is controlled as 
desired. When not needed, the handle 
the attached 


moved and stored in the 


and shoe can be re- 


tool box. 





Sand Line and Simple Gate 
Reduce Well Enclosure Cost 


An inexpensive well enclosure 
installed quickly and 


can be 
with a minimum of welding or setting 


which 
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of posts, is shown in the accompany- 
ing photograph. Salvaged sand line is 
strung between the four corner posts 
and the gate post. Supports at mid- 
points consist of “posts” of sucker rod, 
the lines being run through eyes 
welded to them. Drawn up tightly, 
the sand line is sufficiently taut to 
livestock; the 
sucker rod posts merely reducing the 


withstand nudging by 


amount of sag that otherwise might 
occur at those points. 
The 


latched in much the same way as the 


gate, also of sand line, is 





conventional cattle gate seen in any 
farmer’s yard. The removable post, a 
length of sucker rod to which the gate 
lines are attached, is drawn up and 
latched behind a hook welded to the 
fixed post. 

One of the advantages of this type 
of fence, aside from its initial low 
cost, is the fact that should a well 
have to be re-worked, requiring that 
the enclosure be taken down, removal 
of a few cable clamps permits drop- 
ping the entire fence and pulling it 
to one side. 


WHY 
TOLERATE 


— Rapid Wear Of Kelly & Kelly 
Bushings? 

— Friction Hold Up Between Kelly & 
Kelly Bushings? 

— Excessive Wear In Drive Squares? 

— Kelly Kinking? 


VARCO 


THE SELF COMPENSATING ROLLER KELLY 
BUSHINGS PROVIDE PERFECT INTERACTION 
BETWEEN THE SWIVEL AND THE ROLLERS 
OF THE BUSHING! 


If the Crown Block is slightly off center — 
the Traveling Block swings due to wind or 
other adverse conditions —the Derrick leans 
or the Drill Pipe hugs the side of the hole, it 
is necessary to have a Drive Bushing which 
will compensate for such errors. 

The superior design of VARCO ROLLER KELLY 
BUSHINGS provides perfect interaction for the 
Swivel and the Rollers of the Bushing. The 
Rollers, being located on one level, act not 
only as a driving mechanism, but also as a 
guide to the Kelly Stem, and in no way 
interfere with the constantly moving swivel 
due to unfavorable working conditions or 
location. The Swivel, being in reality a uni- 
versal joint, is unencumbered in its motion. 
This eliminates friction and prevents bind 
on the Kelly. The Kelly stem follows the 
Drill Stem freely and as the bushing 
revolves smoothly, and noiselessly in the 
table the Kelly is not restricted. 


You'll like these additional advantages of 


VARCO ROLLER 


KELLY BUSHINGS 


* One Varco Roller Bushing Body is adaptable to all types and sizes of Kellys + Rollers 
mounted on Roller Bearings fully envelop the Kelly * VARCO Roller Kelly Bushings, 
with exposed Rollers, can be completely washed of mud + VARCO Roller Kelly Bush- 
ings always remain in the table when reaming, drilling up, or jarring. 
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MOTORS 


Use THREE-PHASE 


on SINGLE-PHASE 


Metal Platform Is Cheap, 
Safe, Easily Put in Place 


The platform pictured is used for 


elevated work on heater-treaters or 
other equipment which has flanged 
manholes. 

Phe loop is hung ovet the manhole, 
behind the flange, and the platform 
is held steady by the angle-iron braces 
which project from the bottom cor- 
ners. The platform may be handled 
with gin poles or block and tackle. 

This type of platform is less costly, 
easier and quicker to put in place. 


“IMPOSSIBLE 


-they said. 


But H-A-S does it! 


Even in this atomic-age, with 
the impossible being accomplished 
every day, there are still skeptics. 
There are those who say you can’t 
use three-phase motors on single- 
but H-A-S does it 


every day for scores of satisfied 


phase current 


users, including independent and 
major companies throughout the 
oil country. 

For these open-minded, profit- 
wise men the H-A-S System is sav- 
ing money at every turn. Three- 


phase motors cost less. operate fo) 


KEN ELLIOTT 
MOTORS, INC. 


P. O. Box 5158-B 
BOSSIER CITY, LOUISIANA 


less, and can be used later on 
three-phase service. The H-A-S 
Phase conversion system permits 
the use of three-phase motors from 
3 h.p. up to 75 h.p.—and is avail- 


able 


mounting or remote mounting. 


in two models, for motor 


If you have 220 V. single-phase 
current for power, and are inter- 
ested in saving money—WRITE 
NOW for complete details and the 
nearest sales and 


name of our 


service distributor. 






BY ~ x9 -F vuast conversion system 
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CURRENT! 


and safer to use than scaffolding. The 
platform shown was constructed from 
11%4-inch sheet, and 54-inch sucker 
rods, all salvaged. It is bolted to. 
gether except for the sucker rod 
hanger, which is welded. The plat- 
form is 4-feet square and the safety 
rails are 4-feet high. 





Construct Simple Stand 
For Portable Rig Light 


A simple stand on which to mount 
a portable rig light can be made from 
three lengths of small diameter rod 
and a large and small piece of sheet 
metal. The large piece of sheet metal 
forms the base of the stand, the three 
pieces of rod form the tripod legs and 
the small piece of sheet metal forms 
the top of the stand on which the light 
is mounted. 

This light-stand combination can be 
moved to any place around the rig 
where extra light is needed for re- 
pairs. 





Make Comfortable Rig Chair 
From Discarded Oil Drum 


A comfortable rig chair that isn’t 
afraid of the elements can be easily 
constructed from a discarded oil drum 
and a piece of bard. The oil drum 1S 
cut on a diagonal from the middle of 
the drum to the top. The board is 
cut in a suitable shape and placed in 
the opening, forming a seat. 
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The first automatic well-test installation using a punched tape 
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data recording unit was installed in the Bayou Sorrell field of Louisiana. 


Shell develops unique data recorder 
for automatic well testing 


By Claude A. Sellars, Jr., Enginee: 
Shell Oil Company, New Orleans 


A MACHINE-SENSIBLE analog multi- 
channel data recorder is being used by 
Shell Oil Company for recording of 
well test data. With suitable readout 
apparatus, the method presents well 
performance data in any desired for- 
mat, including tabular totals, graphi- 
cal representation of one or more of 
the recorded variables as a function 
WORLD OIL 
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of any other recorded variable and 
machine computed information. Per- 
formance data presented in this man- 
ner allow for more thorough analysis 
of well producing characteristics. The 
recording system also provides a per- 
manent record of all events occurring 
during each test and any test can be 
“recreated” at a later date if desired. 


MECHANICS OF WELL TESTING 
AND DATA ACCUMULATION 
The first automatic well-test instal- 
lation using a punched tape data re- 
cording unit was installed in Bayou 
Sorrel field, Louisiana, in December 
1957. This field was chosen for the 
initial installation for several reasons. 
First, it is a remote swampland ma- 
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rine field subject to heavy fog, rain 
and general high-humidity conditions. 
Second, field producing facilities were 
being rebuilt which allowed necessary 
diverter valves to be installed when 
rebuilding the central facilities. Also. 
the layout of the facilities included in- 
stallation of all well manifolds at a 
central site, thus eliminating costly re- 
mote-control cables. 

Bayou Sorrel field is subdivided into 
several production units and _ leases. 
Flow lines from each of the field’s 35 
wells terminate in headers located on 
one of two manifold platforms. A 
bulk or production line from each 
header routes production to the 
proper unit or lease two-stage sepa- 
rator for separation and metering 
prior to commingling in common 
tankage. A single test line from each 
manifold platform routes test produc- 
tion to a two-stage test separator 
identical in all respects to the produc- 
tion separators. 

Individual well diversion is by 
three-way, two-position, 2,000 psi 
motor valves. Operating gas for each 
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FIGURE 1—This is the programer control panel and tape punch equipment 
Sorrel. Note the interior wiring of the choke-identification switches. 
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used in the automatic well testing system at Bayou 




















6. Date-Twenty-Second-Ccde 22 
A 5. Choke-Size 5/64"-Code 5 
j 4. C, Sand-Code 6 
! 3. Well No. 12-Code 12 
CODCOD CDD0000000000000 2. Lease No. 4-Code-4 
eo0000 : 
e00000 /f- |. Channel! Meaning 
000000000000 / 
eoo0 
900000000000000000000q 
(A) Original Bayou Sorrel Identification Code 
A 
4 5. Date-November 22-Code 1122 
Sf Choke Size-5/64"-Code 050 
eo °° ° o—-5. Well No. !2-Code 120 
siicfapiaes /-~2. Field No. 17-Lease No. 4-Code 1704 
ai Ye Channe! Meaning 





oo°oo0 eoooo0o°0 ° 
©0000000000C6000000000000000000%-——~" 





po 


(B) Revised Standard Identification Code 








A 8. End of Test 
Ss ] 
7. Tip” © 00 © c00 cco saa 
© eo 30°90 eooe000 e090 00 OO © e000 8 e000 0 
6. Pressure—— 
5. L.P. Gas~ — ° ° ° ar) ooo ° ° ° ° 
4. H.P. Gas a a ae ee. ee © 6 . ee 
5. water —7—e e° ee «6 ° °° ° ° ° ° 
2. O11 } 
A 


(C) Production Data 


FIGURE 2—Two samples of tape coding systems used for identity data are 
shown in (A) and (B). Production data tape (C) is used with both the original 
identification code and the revised standard code. 
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FIGURE 3—A standard 8-channel tape reader and counter panel are used to process tape from the data recorder. More elaborate 


processing machines are in the planning stage. 


of these valves is applied by a solenoid 


valve controlled by the test pro- 


eramer. 


Instrumentation. Oil production is 
determined by a 1-barrel volume 
meter. A pressure switch installed in 
the control of this meter is actuated 
while the outlet valve of the meter is 
open, thus giving a switch closure for 
each barrel measured. 

Water from wet wells is measured 
by an impeller-type meter equipped 
with a cam-operated switch mecha- 
nism which provides a closure for 
each barrel count. 

Gas is measured by a flow com- 
puter equipped with a pulse switch 
giving one closure for each five-count 
increase in meter reading. 


Programer. The programer is com- 
posed of two basic groups, the well- 
selector and the identification section 
(Figure | The well selector is a 
standard stepping switch which steps 
upon completion of each test and in 
fixed order sequentially selects wells 
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to be tested. A bypass switch is pro- 
vided for each well so it may be re- 
moved from the system and skipped 
during the test cycle. 

One test duration timing system is 
provided which is adjustable for time 
periods varying from 6 minutes to 40 
hours in 1/10-hour increments. Each 
well is tested for the time period 
manually set on this timer. In view 
of the analog-type data-recording 
method used, the need for separate 
test-duration time periods for each 
well was not necessary. A purge timer 
also is included to allow purging of 
test equipment between tests. 

The identification section operates 
in conjunction with the well-selector 
section to feed proper identification 
data to the tape punch at the begin- 
ning of each test. Again standard 
stepping switches and plug-in relays 
are used throughout to reduce over- 
all cost and permit servicing by non- 
technical personnel. 

Cost of test programers varies with 
the number of wells tested, amount of 
identification data desired and type of 




























enclosure required. However, an aver- 
age unit serving 30 to 50 wells will 


cost about $4,000-$5,000. 


Data-recording unit. The tape 
punch is a standard 8-channel unit 
which may be brought “off the shelf” 
as a stock item for approximately 
$700. The pulse-limiting network is 
necessary to prevent erroneous 
punching. 

The several test instruments indi- 
cate quantative values in the form of 
unit-value switch closures. Each 
switch closure, although lasting sev- 
eral seconds, must be represented as 
only one punch on the tape. 

The tape punch has a normal op- 
erating rate of 20 punches per second. 
Without pulse-limiting components, a 
3-second signal pulse would cause 60 
punches rather than 1 to be punched. 
This is prevented on the inital unit by 
using fast acting (20 milli-sec) relays 
connected so that only the first milli- 
sec of any pulse is permitted to reach 
the tape punch unit. The relay then 
electrically locks in an open position 
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FIGURE 4—Here is a proposed test print-out which will result from 
processing data through a master reader. 

























































































2 O to 2500 PSI) 


Choke sizes are ‘‘read-in’’ to the 


identification section of the programer 
through a pair of rotary switches 
for each well. These switches are se 
manually by the lease operator, 


Although the original system was 
simple and required only a tape 
eader with a counter for each chan- 
nel to accumulate data stored on the 
tape, it was not practical for the re. 
cording of large numbers. Since thy 
system records a number by punching 

like number of holes, and the tape 
punch operates at a speed of 20 
pun hes per sec ond, 7.5 seconds would 
be required to punch the 150 holes 
necessary to record the number 150 
Only 10 holes can be punched per 
inch of tape, thus the number 150 
would require 15 inches of tape. To 
reduce the time and amount of tape 
required to record large numbers, the 
identification system was revised. The 
revised method utilizes a maximum of 
90 punches per channel to record any 
9-digit number up to 99,999 per chan- 
nel or a total of 30 digits in the six 
available channels. 

This second coding method breaks 
the desired number into individual 
digits and pun hes a number of holes 
equal to each digit (0-9) in a series of 
9 groups of 10 “punch-space” com- 
binations. The right-hand digit of 
Cal h numel 1S punched hirst and each 
successive 10-group series identifies 
successive digits to the left By divid- 
ing the 51-point switch into 5 sections 
of 10 points each, it is possible to 
multiple its per channel capacity by 
2.000. No additional equipment was 
required in the identification section 
to change to the new — system. 
Figures 2A and 2B compare tapes for 
quivalent well identification using 
the two coding methods. Figure 2c 
shows the method of recording per- 
formance data. A unit-event punch 
SVStem IS re presented in both cases. 

Several changes in recorded infor- 
mation have been made possible by 
the new code (Figure 2). First, the 


lata now include four 


digits. The, include the last two 
digits of the accounting code for the 


d and for the lease. Second, an ad- 
ditional digit has been included to the 
right of the well number to indicate 
tvpe of completion (from standard 
counting code—0 for single com- 
ion, 1 for dual completion, or 2 
for triple completion). Pay (sand 


identification has been excluded as 


innecessary. An additional digit has 
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heen added to the right of the choke 
digits to signify intermediate sizes 
ysed when very small chokes are used 
«. control flow. Also, the date channel 
has been expanded to four digits to 
‘nclude month and day of month. At 
: 14 of the possible 0) 


present, only 


nits are being used, which leaves a 


reserve of 16 additional digits to be 
sed as required to identify such items 


as meter factors, selected test time, 


ease operator, etc. 


DATA-PROCESSING METHODS 


The data recording system achieves 
is exceptional value from two 
features: Gata are recorded on a ma- 
hine-sensible media and test-perform- 
lata are recorded chronologi- 
lly so that each recorded variable, 

luding time, is in correct relation- 
ship to eat h other variable. 

The terminology “machine-sensible 
media” covers a multitude of methods 
including punched tape or card, mag- 


tape or wire, film, etc. Standard 


I 
recording media for most automati 
ll-testing systems are either count- 
rs or a multi-pen strip chart opera- 
tions recorder. Neither is machine 
ensible. In each case data which ap- 
pear on the storage media must be 
translated manually into a useful 
fom. Another manual operation is 
required to transpose the data into a 
punched tape 


for processing by data-han- 


machine-sensible form 
or card 
ling equipment. These manual op- 
erations introduce sources for possible 
rror and increase the expense of 
translating recorded data into more 
sirable form. 
A system which records data on a 
machine-sensible media eliminates at 
ast two manual steps prior to intro- 
luction into data-processing equip- 
and reduces the time element 
m hours to seconds. The tape from 
the Bayou Sorrel unit can be fed di- 


into one of several processing 
hines 

[Three basic types of processing ma- 
fines presently planned for tape 


eadout are ‘“in- 


a counter system, an 
rmediate’” and a ‘“‘master”’ reader. 
niy the simple counter system now is 


Readout counter system. This ma- 
hine is composed of a standard 8- 


nnel tape reader and a counte! 


manal /T: >\ . 
panel (Figure 3). Tape from the data 
‘corder is fed into the tape reader 


‘hich antomatically totalizes individ- 
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ual channel counts on a bank of 
electrically operated counters. An 
“end-of-test” signal is punched in 
channel 8 between each set of indi- 
vidual well-test data. The reader stops 
at the end of each set of test data to 
permit the operator to record infor- 
tion and reset counters before reading 
the next set of test data. Tape is read 
at the rate of l-inch per second so a 
single reader may serve a considerable 
number of individual recording units. 
Identification data are separated from 
production data by using Channel 1 
of the data tape as a “channel-mean- 
ing” selecter. A continuous row of 
holes is punched in channel 1 during 
the time identification data are being 
punched in the remaining channels 
(Figure 2). A multi-pole double 
throw relay in the counter panel di- 
verts all pulses (exclusive of Channel 
1) to a bank of counters for identifi- 
cation totals as long as there are holes 
in Channel 1. No holes are punched 
in Channel 1 while recording pro- 
duction data. This lack of holes 
causes the counter-selector relay to 
divert all pulses to a second bank of 
counters for production totals. Thus, 
the use of a “channel-meaning”’ code 
allows dual use of each of the seven 
remaining channels. 

A counter-type reader the 
entire system into a relatively complex 


makes 


version of a simple counter type of 
data-recording unit. However, this 
reader built only to assist in 
proving the over-all operation of the 


was 


punched-tape system. 


Intermediate reader. A_ planned 
intermediate reader would be com- 
posed of an 8-channel tape reader 
and electric typewriter with associated 
data-handling controls. This reader, 
unlike the counter system, can take 
full advantage of the chronological 
data recording feature of the 
punched-tape system. Other well-test 
data recorders either record only a 
total test figure or record as a func- 
tion of time on a strip chart. This 
latter method is of limited practical 
benefit because of the time and effort 
required to transpose chart movement 
into time or relationship of one varia- 
ble to another. 

By using an electric typewriter and 
readout-type counters, tape channel 
totals can be typed and a curve can 
be plotted for any one of the several 
production variables with respect to 
any other variable. This is accom- 
plished for oil production by directing 
each oil pulse to a given key solenoid 

say O for oil) and directing each 
time pulse to the line advance sole- 
noid. Using this method, a plot of oil 
vs. time can be obtained. By use of a 
selector switch and successive tape re- 
runs, rate curves can be plotted for 
each of the variables or another varia- 
ble other than time may be used to 
give a plot of oil vs. gas or high-pres- 
sure gas vs. low-pressure gas, etc. 

The ability to mechanically plot 
production curves is an attractive fea- 
ture of the system. These curves can 
be used by field supervisors and en- 
gineering personnel to more fully un- 
derstand individual well characteris- 
tics. Special tests can be run to 
graphically illustrate effects of various 
choke sizes, gas-injection rates, effects 
of temporary or prolonged shut-in 
periods, etc. 

With proper circuit con- 
trols this intermediate reader could 
be combined with a 5-channel tape 
punch to prepare coded teletype tape 
for transmission to a remotely located 
master reader for further processing 


readout 


and storage. 

Master reader. Development of a 
master reader has been dependent on 
the reliability of field programers and 
data recorders. Since the initial unit 
has proved successful, a master reader 
now is being planned. This unit is 
basically similar to the intermediate 
reader with two exceptions. First, 
more complex controls will be pro- 
vided to permit simultaneous plotting 
of all rate curves by an electric type- 
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writer. As the reader and pulse 
counters read the tape, totalized re- 
corded data will be typed out and 
may provide simple computations 
such as 24-hour rates, 
Second, data to be 


for later reference will be transferred 


average pres- 


sure, etc. stored 
to coded tape or punched cards. As 
with the intermediate reader, identifi- 
cation data and production totals will 
be typed for each test. The cost of a 
reader also depends upon results de- 
sired. The 
here will cost about $10,000. Figure 


master reader discussed 


+ shows a typical test ‘“print-out.”” 


FACTORS DETERMINING 
SELECTION OF READERS 
Reader 
evaluated for each locale. The three 
types of readers discussed previously 
counter, intermediate and 
are increasingly complex and expen- 


systems used should be 


master 


sive in that order. From an economic 
and operational viewpoint it is de- 
to make field-test 
simple as possible. The relatively 


sirable units as 
few readers then may be made more 
complex if necessary. 

As an example, fixed data recorded 
by the field unit should be kept to a 
minimum the sake of economy 
and simplicity. An almost 


for 
unlimited 
amount of data concerning each well 
can from units 
by the master reader if additional in- 


be obtained storage 
formation is desired. One complex 
reader serving many simple field-test 
units would be more economical and 
easier to maintain than a simple 
reader serving many complex field- 
test units. 

Present practice requires the lease 
operator to tabulate well-test data at 
the field level. With the proposed 
system, this would require a tape 
reader for each field office for trans- 
lation of accumulated data and com- 
pletion of required tabulations. A 


Success oF a facsimile network 
spanning about 150 miles for trans- 
mitting well logs via telegraph in 
photo form in the Rocky Mountain 
area presages similar use of radio to 
provide immediate transmission of 
well logs from drillsite to office. A 
group of companies operating in the 
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more efficient method of tabulating 
data would result in transfer of the 
original test tape to a central point 
for processing and distribution as 
necessary. All interested supervisory 
and engineering personnel then could 
receive tabulated test results. 

There are many combinations of 
data-processing, transmission and stor- 
age systems possible. The only limit 
to the capability of the punched tape 
data recording system is an economic 
one, for in each locale the operational 
system must be fitted to its economic 
value. 

A unique feature of this installa- 
tion is the method of 
controlled frequency signal for time 
measurement. Electric power is 
tained from loosely regulated 30 kw 
gas engine driven generators. Output 


obtaining a 


ob- 


frequency varies so widely it is use- 
for short-duration (4-8 
hour) timing. All timers are powered 
by a rotary converter with 12-volt 
DC input and 115-volt AC input bat- 
tery charger. This system provides 


less even 


suitably stable frequency but requires 
occasional converter adjustment and 
battery servicing. 


ADDITIONAL INSTALLATIONS 
White Castle field. An improved 


test unit for testing 50 wells now is 
being set up in the White Castle field. 
This programer presented several in- 
teresting switching problems. Tests 
will be made at three different block 
stations, each equipped with a test 
heater-treater or test separator with 
oil, water and gas meters. Meter types 
are the same as those used on the 
Bayou Sorrel unit. Aside from well 
selection, data pulses from each block 
station must be segregated. 

One of the three block stations 
servicing 17 wells is located approxi- 
000 feet from the programer. 


o 
9 
‘) 


mately 
Rather than install an expensive re- 


U.S. Gulf is planning to transmit elec- 
trical logs from offshore wells, using 
specialized facsimile transmitting and 
receiving equipment, via microwave. 
When such systems are in more wide- 
spread use, saving of much rig time 
and elimination of considerable incon- 
venience to wellsite and supervisory 





thes 
wells and transmit data pulses, 
simple 25-programer section designed 
to follow the main programer will b 
installed at this block station to switch 
wells in the proper sequence. Contro| 
for this slave unit as well as data. 


mote-control cable to switch 





a 









pulse transmission is by inexpensive 





direct-burial cable. 






South Pass Block 24 field. Thre 
automatic well-test units are presenth 
being installed in the Block 24 field 
Each is a complete unit located on an 











offshore production platform. When 





placed in operation, the units will 







perform a preset series of tests each 
month. 







The units are similar in operation 










to those discussed previously except 
that a multi-service clock and _ indi- 
vidual well-selector switches are used 







to set up different test durations for 
each well. Tapes from each unit will 
be picked up periodically and _proc- 







essed by a combination intermediate 
and master reader in the field office. 
Present plans call for a tape reader, 
an electric typewriter and a 5-channel 
tape punch with controls to plot all 
production curves simultaneously, and 
punch a 5-channel tape to be used to 
transmit an identical plot by teletype 
to another production office. 














Experience with the Bayou Sorrel 
automatic well-test unit has shown it 
to be a reliable and accurate method 
of obtaining test data. The uses for 







this data present many opportunities 
for new and improved methods of 
data processing, transmission and 







storage. 





This article is based on a paper en- 
titled “A Machine-Sensible Analog 
Data Recorder for Automatic Well 
Testing” presented to the 1959 Spring 
Meeting of the API Southern District, 
Division of Production at New Or- 


leans. The End 















exploration personnel iS expected to 





result. No longer should it be neces 





sary to shut down a rig and crew 





awaiting orders from a district or di- 






vision office whether to set pipe oF 






plug the hole or whether to drill stem 


test or core deeper, ete. 
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New discoveries spur interest 


in Wyoming's Green River Basin 


By Tom Dougherty, Denve: 


WyomMING's GREEN RIVER BAsIN is 
rapidly emerging as one of the most 
promising gas areas in the Rocky 
Situated in the 
the this 
major geologic province within the 


Mountain region. 


southwest corner of state, 
past several months has been the 
scene of numerous important gas dis- 
coveries that include new fields as 
well as major step-outs and new zones 


in existing shallower fields 


Boxscore for the area during the 


first 
e 


five months of 1959: 

18 wildcat completions, including 
nine in Sweetwater County, six 
in Sublette and three in Lincoln. 
5 new gas discoveries, including 
Belfer Natural Gas 2 Unit, Opal 
Unit, County; Pan 
American Petroleum 1 Unit, 
River Bend Unit; St. 
Co.. 1 Govt., Green 


Lincoln 


Green 
Louis Car 


River Bluffs; G. L. Reasor, 1 
Govt.-Reasor, Pacific Creek Unit 
proposed), Sublette County; 
Forest Oil, 1 Unit, Arch Unit, 
Sweetwater County. 

e 21 development wells, with the 
Big Piney field showing the 
greatest activity with nine com- 
pletions. 

At mid-April, a list of pending units 

showed 11 in Sweetwater County, five 


Most active areas in the Green River Basin... 


Scale Of Miles 
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Symbols identify the most active areas in the Green River Basin. 
Included are: A—Big Piney Complex; B—Desert Springs; C— 
Wamsutter; D—Baxter Basin; E—Church Bettes field; F— 
Hogsback area; H—Pinedale anticline; I— 





lawatha field: G 
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Middle Mountain; J—Canyon Creek; K—Trail Unit; L—G. L. 
Reasor gas wildcat; M—Willow Creek; N—Emigrant Springs; 
South Baggs. 
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pected for at least five years. 
trated in the Green River area. 


and Frontier formations. 


in the basin. 





What’s Happening in Green River Basin... 


© Activity during the first five months of 1959: 18 wildcat completions 
—5 gas discoveries—21 development wells. Increased activity is ex- 


@ About 20, or one-third of the rigs working in Wyoming, are concen- 
® New production is being found at 10,000-15,000 feet, from Mesaverde 


@ Drilling prices range from $5 to $15, depending on the area. 


® Dual completions and separate pool drilling programs are common 








in Sublette, one in Lincoln, and one 
in Carbon. Of these 18 units, several 
have since been approved, but most 
still await approval. 

During 1958, the area had 11 gas 
discoveries including six new fields 
and five new pays within older fields. 


Current drilling trends. Recent de- 
velopments in southwestern Wyoming 
include new exploration and new dis- 
coveries south and east of Desert 
Springs, as well as additional successes 
on the Basin’s west side. G. L. Reasor, 
Chicago independent, drilling a wild- 
cat (See “L” on map) northwest of 
Superior’s 20,521 foot dry hole at Pa- 
cific Creek in Sublette County, and 
estimates that it is capable of about 8 
million cubic feet per day from Mesa- 
verde at about 9,000 feet. Reasor is 
unitizing a block in this area. 

Forest Oil, Pan American, Brinker- 
hoff Drilling and Belfer Natural Gas 
are all testing, or have recently com- 
pleted gas discoveries in the Green 
River Basin area. 

The number of successes drilled in 
the early work, plus the number of 
new programs in the offing, have cre- 
ated an apparent drilling backlog 
equal to that of any Rocky Mountain 
province. Contractors have moved rigs 
into the Green River from other Wyo- 
ming areas, as well as from Utah and 
other parts of the Rockies. 

Contractors who now have rigs in 
southwestern Wyoming _ include 
Camay Drilling, Carpenter-Trant 
Drilling, Falcon-Seaboard, Mountain 
States Drilling, R. L. Manning, Signal 
Drilling and Exploration, J. D. 
Sprecher, Kerr-McGee, Will I. Lewis 
Drilling, Fitzpatrick Drilling, Roden 
and McRae, and- Morrison Drilling. 
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Leasing is heavy. The Green River 
Basin, here considered to include 
Sweetwater, Sublette, Lincoln, Uinta, 
and part of Teton and Carbon coun- 
ties, is largely public domain. Leasing 
has been heavy in this area since 
1951. Most of the current drilling is 
on federal units, and the accelerated 
rate of unit development which be- 
came noticeable in 1958 was a major 
indicator of the extent of interest in 
future activity. 

During 1958, more than 24 units 
were approved in the Basin. Forma- 
tion of federal units has continued 
without let-up so far in 1959, and 
more than six are now known to be 
awaiting U.S. Geological Survey ap- 
proval. 

The units have been consistently 
large, with many calling for up to six 
wells under the original agreement. 
Unit areas run to more than 130,000 
acres, and few are smaller than 
20,000 acres. Of 13 units approved in 
Wyoming during the first three 
months of 1959, eight were in the 
Green River area. 


Outlook is bright. An increasing 
tempo of drilling activity is expected, 
involving, for the most part, heavier 
rigs capable of going to 10,000 and 
15,000 feet. Already, about 20, or one- 
third of the rigs now working in Wyo- 
ming are concentrated in the Green 
River Basin area, and the rig count 
is expected to rise. Existence of major 
gas transmission line systems and con- 
sequent improved outlook for market 
outlets has spurred interest in the 
region. 

Holding bright promise for the area 
are the improved potentials gained 
through the use of air and gas as cir- 
culation media, oil base type muds 





and, of prime importance, increasing 
use of fracturing to boost output of 






wells capable of producing at much 






higher rates than those _ previous) 
completed with conventional methods 








Activity centered in two areas, 
The area showing greatest activity 
during 1959 is the Big Piney district 
See “A” on map) and the surround. 
ing area on the Basin’s west side. The 









other major area is on the Basin’s east 






side, east of Rawlins. Here two of the 





Wanm.- 
sutter and Desert Springs—were com- 
pleted (See “B” and “C” on map), 
A belt of exploration through western 
Carbon County is of constantly in. 


principal discoveries of 1958 








creasing importance. 






Other areas of activity include the 
north-south Baxter trend east of Rock 
See “D” on map). In the 
Middle Baxter, Frontier production js 
found at approximately 1,800 feet and 
Dakota at about 2,500 feet. Both 
formations have some 700 feet of 
closure. Morrison production was 
found in this field in 1946. 








Springs 













South Baxter Basin also produces 
from Frontier and Dakota at 2,400 
and 2,800 feet, respectively. Effective 
pay sections in this field, like those at 
Middle Baxter, range from 25 to 35 
feet. Considerably more acreage has 
been proved at South Baxter. 















At North Baxter Basin, production 
is from Morrison, Dakota and Nugget 
(Jurassic). Formation thickness 
ranges up to 575 feet thick in Nugget. 
Gages have been made up to 14 mil- 
lion cubic feet per day, but the proven 
area for these formations amounts to 












no more than 1,000 acres. 






This trend has been the scene of 
increasing exploration activity during 







the past three years. 






Producing formations. Key to the 
current Green River play is the Cre- 
taceous. However, early production at 
Big Piney was from Tertiary. Other 
areas of the Basin, notably the Hia- 
watha field near the Colorado border 
(See “F” on map), produce from 
Tertiary. Development of Tertiary re- 
serves at Big Piney was instrumental 
in securing approval of the Pacific 
Northwest Pipeline. 














New exploration in the overthrust 
area involving Big Piney has placed 
primary emphasis on Frontier, al- 
though additional Tertiary develop- 
ment has been done and still is im 
progress. Also, Cretaceous horizons 
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younger than Frontier have been 
found to be productive. 

After completion of the Pacific 
Northwest and Colorado Interstate 
pipelines, activity spread outward 
from the Big Piney area. Belfer Nat- 

Belco 


ural Gas and 
quired considerable acreage while 


Petroleum ac- 


negotiations for the Pacific Northwest 
line were in progress. Belfer developed 
shallow reserves in the area, then 
turned to deeper drilling. The com- 
pany found Frontier production, 
while General Petroleum was success- 
formation at 


. to the 


fully testing the same 
Hogsback (See “G” 


west. 


on map 


Frontier in the area produces at 
depths from 6.500 to 9.000 feet. Res- 
ervoir pressures are approximately 
3.000 psi, and potentials range gen- 


from 2 


erally million to 10 million 
cubic feet per day. 
California 


have 


The 


others 


Pan American, 
Company and since 
drilled successfully to the Frontier in 
the complex of federal unit now sur- 
rounding the old Big Piney field. 

El Paso and Continental completed 
Tertiary producers on the Pinedale 
anticline (See “H” on map) in Sub- 
lette County in 1955, concurrent with 
much of the Belfer development at 
Big Piney. Production was found in 
Ft. Union sand at about 9,425 feet 
with net pay of about 90 feet under 
subsurface closure of approximately 
1.400 feet. Initial 
was about 400 psi, and initial poten- 


reservoir pressure 


tials are on the order of about 2 to 


+t million cubic feet per day. 


Mesaverde shows promise. 
Spread of exploration to the east in 
the basin is largely based on Mesa- 
verde prospects. Prior to 1952, this 
formation was lightly regarded in the 
Rockies except for the San Juan Basin 
of northern New Mexico. 

Pan American found Mesaverde 
crude production at Middle Moun- 
tain (See “‘f’’ 
Sweetwater County in 1952, produc- 


on map) in southern 


ing from about 6.500 feet in a 16-foot 
effective section of a 200-foot Mesa- 
verde zone. 

At the Trail Unit (See “K” on 
map) in southern Sweetwater County, 
Mountain Fuel Supply started new 
drilling in 1958, six years after the 
irst discovery on the unit, and found 
two new gas pays in as many wells. 
Metaverde gas was found at Trail in 
1952. 


flowing 4.25 million cubic feet 
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per day from perforations at 7,530-68 
feet. 

Mountain Fuel Supply’s first 1958 
gas well on the Trail unit found a 
new zone of Mesaverde from 6,870- 
7,068 feet which produced at the rate 
of 12,275,000 cubic feet daily. An- 
other well, completed from three sets 
of perforations between 5,668 and 
5,740 feet flowed at the rate of 34.5 
million cubic feet of gas per day, 
while the deeper zone productive in 
the first 1958 new pay discovery 
showed a capability of more than 4 
million cubic feet per day. 

Perhaps this Trail unit activity is 
the best current illustration of what 
may happen in Green River Basin 
Mesaverde exploration. It should be 
noted that Frontier gas production on 
the west side of the Basin generally 
is from depths greater than that for 
the Mesaverde production so far es- 
tablished, even though Wamsutter and 
a few others of the more recent suc- 
cesses offset this generalization. Fron- 
tier completions generally have been 
of somewhat lower volume than many 
of the better Mesaverde completions. 


Major gas discoveries. In 1958, 
two major discoveries were completed 
in the eastern sector of southwestern 
Wyoming. Ohio Oil completed a dis- 
covery on the Wamsutter Unit in 12- 
20n-95w. It flowed 7.5 million cubic 
feet per day from Mesaverde below 
9.500 feet. This gage followed a suc- 
cessful sand fracturing treatment. 

Later in the year, El Paso Natural 
Gas completed a discovery at Desert 
Springs. It flowed 7.8 million cubic 
feet per day from Mesaverde from 
perforations totaling 31 feet between 
5.887 and 5,920 feet. This gage fol- 
lowed sand fracturing treatment. Dur- 
ing drilling, no drillstem test had 
flowed more than a million cubic feet 
per day. Another well in a corre- 
sponding zone of Mesaverde flowed 
nearly 18 million cubic feet per day. 

The second well at Desert Springs 
was completed in the Lewis forma- 
tion, which also is Cretaceous, but 
younger than the Mesaverde zone in 
the field discovery. It flowed 12 mil- 
lion cubic feet per day from 20 feet 
of perforations at 5,083-5,103 feet. 
Flowing pressures on tests of Desert 
Springs wells approximated 600 psi, 
while Wamsutter were 
three to four times as high. 

Another Desert Springs completion, 
one mile south of the discovery, 
flowed nearly 41 million cubic feet per 


pressures at 








day. This flow was from multiple 
zones of the Lewis formation between 
5,740-60, 5,770-95, and 5,860-70 feet. 

The Desert Springs discoveries were 
followed by another on the proposed 
Playa Unit, immediately to the west 
on which Pubco Petroleum was the 
successful operator. It is likely, accord- 
ing to geologists, that the reservoirs at 
Desert Springs and Playa are con- 
tinuous. 

Reservoir pressure in the Desert 
Springs area has not yet been general- 
ly disclosed. Production history is not 
yet sufficient to provide any sizeable 
accumulation of data. 


Spacing patterns set. Recent ac- 
tion of the Wyoming Oil and Gas 
Conservation Commission defined 
pools for the Lewis and Almond 
(Mesaverde) formations at Desert 
Springs. A spacing pattern of 640 
acres per well was established for each 
of these formations. 

As now defined, approximately 32 
Lewis wells and 43 Almond wells are 
provided for at Desert Springs. Future 
spacing will be contingent on inter- 
ference tests which have been ordered 
within one year of commencement of 
production under the orders now 
existing. 


Air-gas drilling increases poten- 
tial. In 1957 and 1958, activity in 
the Green River Basin became the 
beneficiary of work done in the San 
Juan Basin. That is, the processes of 
drilling with air and gas, and the sand 
fracturing processes which had met 
with wide success in the San Juan 
area were adapted to Green River. 

This was the beginning of produc- 
tive completions in substantial num- 
bers in the Basin. Notable is Canyon 
Creek (See “J” on map), where the 
discovery well, drilled by conventional] 
methods made only a little more than 
one million cubic feet of gas per day. 
However, another well, drilled with 
air, was completed for more than 10 
million cubic feet per day. 

Both of the wells were completed 
from the same zone of the Mesaverde 
formation. The second was a short 
extension to the discovery. Air and 
gas drilling have encountered no 
major difficulties in the Basin. Some 
wells have had water problems, and 
at least one explosion, at Canyon 
Creek, has resulted from drilling with 
gas. However, oil base type muds 
have been found to offset the ben- 
tonite difficulties encountered with 
water base circulation media, and it 





87 


















































































































IS in more general use throughout the 
area than is air. 


Typical drilling program. Follow- 
ing is the case history of a well drilled 
to 8,650 feet in the Desert Springs 
area, Sweetwater County. It is typical 
of wells drilled to similar depths 
throughout the Basin. If deeper or 
shallower, predictable variations will 
result. 

The rig used to drill the well was 
equipped with three 400-horsepower 
engines, two 18-inch pumps, 4'/2-inch 
drill pipe. 133¢-inch surface casing 
was set (typically, this is between 600 
and 800 feet). In this case, 9-inch 
hole was cut, reamed to 17 inches. 
Below pipe, 9-inch bits were used to 
total depth and 7-inch production 
string was set. Twenty drill collars 
were used. In a 4,000 to 6,000 foot 
hole, 12 to 16 collars would be run. 

Standard blowout preventers were 
used with an average mud weight of 
10.7 pounds. Lime base mud was used 
initially, with a considerable amount 
of diesel added later. Highest weight 
during drilling was 12 lbs/gal—vis- 
cosity 61, water loss 2cc, Ph 12.5. 

Bit weight varied from zero to 
$5,000 pounds. Initial rotary speed 
was 120 rpm, dropping to 75-80 rpm 
for most of the hole, then to 60-65 
rpm at 8,000 feet. Operation used 44 
nine-inch bits to 8,650 feet. 

Most of the Green River wells are 
completed after fracturing with sand 
in the Mesaverde or Frontier sands, 
depending on whether they are on the 
east or west side of the basin. In most 
cases, pipe is set through the produc- 
ing interval and perforated, usually 
with four shots per foot. 

Rig-up time in the basin runs fou 

or five days in summer, five to seven 
in winter. 
Drilling costs vary. Drilling in the 
area seldom goes to less than 6,000 
feet and depths from 10,000-15,000 
feet are more common. Although air 
and gas drilling have proved effective 
in the area, no great amount of work 
is now being done with these circulat- 
ing media. 

Drilling prices vary, since both for- 
mation and terrain demands vary 
widely in different areas of the basin. 
Prices are quoted from $5 to $15 per 
foot, and examples of each are not 
hard to find. 

The rig population is not large in 
Time on a 
well to around 9,000 feet can run 
from a little less to a little more than 


terms of the total area. 
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30 days. On some of the deeper holes, 
much longer stands may be expected. 
Considerably less than 30 days are 
necessary to drill and finish a well 
in some of the shallower develop- 
ments. 

The Green River, like many other 
Rocky Mountain areas, has had a 
relatively stable rate of winter drilling 
during the past five or six years. 

Multiple-pay producers apparently 
are to be the rule rather than the 
exception for the Basin, judging from 


experience at Desert Springs, Trai 
Big Piney and other fields. Both dy 
completions and separate pool drillin 
















programs are used in the basin, Pr. 
cedure in this respect has not bee; 
stabilized. 

With continued development, whic 
now appears certain, and with add 
tional gas outlets also an apparen 
certainty, the Green River Basin ap. 
pears as one of the more active 9 
Rocky Mountain areas for at least th 


The End 


next five years. 
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In this area of Hitchcock County, Ne- 
braska, and Rawlins County, Kansas, 
Skelly Oil Co. has completed three signifi- | J 
cant wildcats in the Lansing-Kansas City | 
lime which may spark an active drilling 
campaign over a 500,000-acre spread. 








Rank wildcats 


area in Kansas-Nebraska | « 


THREE OIL producers approximately 
18 miles apart are opening a new area 
in northwestern Kansas and south- 
western Nebraska which may result in 
one of the most active drilling cam- 
paigns in recent years west of the 
Central Kansas Uplift. 

The producers, rank wildcats, have 
been completed by Skelly Oil Com- 
pany in Rawlins County, Kansas, and 
Hitchcock County, Nebraska. Skelly 
owns more than 400,000 acres in the 
two-county area. But sufficient acre- 
age is open or under lease to inde- 
pendents to assure an active play. 

Skelly made the initial discovery 
at the Lewis 1, Sec. 26-1In-32w, 
Hitchcock County, Nebraska. At 
3862-64 feet the well swabbed 168 
barrels of oil in 24 hours from Lan- 
sing-Kansas City lime. A west offset 
was dry but an east offset produced. 

Interest in the area’s possibilities 
awakened when Skelly completed a 
second producer 18 miles southwest 





open new 


By RF 
Veni 
of the Lewis well in Sec. 17-1s-34w 
Rawlins County. In this well, the Us 
Cahoj 1, the Lansing was topped at has | 
+026 feet. After perforating at saree 
4,267-77 feet the well swabbed at the whic 
rate of 56 barrels an hour. Reper- surfa 
forated at 4,227-36 feet the well offst 
swabbed 154 barrels in three hours. and 
The third wildcat is the Reiher 1, § °° 
Sec. 28-1n-32w, Hitchcock County drill 
Here the Lansing was topped at 3,678 . 
feet and after perforating at 3910-20 — 
feet the well swabbed at the rate of — 
88 barrels a day. ai 
The play is based on extensive seis ae 
mic surveys which indicate the exist 
ence of individual highs. There is no cae 
evidence that wells Nos. 1 and 2 in — 
Hitchcock County, Nebraska, and ner 
Rawlins County, Kansas, respectively; hole 


: " . tute: 
are interconnected or form a common - 
] In 


reservoir. Development will depend on T 
hitting the highs. It’s a “wide open 








ee deve 

play which is already attracting cot dev; 
siderable attention. ; 
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New technique decreases 


deflection drilling costs 


Success of the operation depends upon the avail- 


ability of hydraulic horsepower and selection of the 


bottom-hole assembly 


By Roy P. Dwyer, Enginee: 
The California Company 
Venice, La. 


CONTROLLED DIRECTIONAL drilling 
has become an important factor in the 
economical exploitation of reserves 
which lie under inaccessible or costly 
surface locations. With the advent of 
offshore development of the tidelands 
and the increase in townsite and river- 
bottom drilling, a boom in directional 
drilling has occurred. 

Until recently the conventional 
means of deflecting a bore hole con- 
usted of using three types of equip- 
ment: whipstock, spud bit and knuckle 
oint. These methods require consid- 
erable time as a result of tripping. 
changing bottom-hole assemblies, and 
circulating to condition the hole. Ad- 
ditional equipment in the form of bits. 
hole-openers or pilot reamers, substi- 
tutes, small drill pipe, and monel pup 
oints are required. 

The jet-deflection method has been 
developed and used to accomplish the 


deviation of a bore hole at a mini- 
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mum cost. This method allows a full 
gage hole with gentle changes in di- 
rection and deviation to be drilled 
with savings in time, bits, and extra 
equipment, and without the hazards 
of the older conventional tools. As the 
non-magnetic drill collar is always in 
the bottom-hole assembly, the hole 
can be surveyed with confidence at all 
times regardless of the angle or direc- 
tion. As deflection is accomplished 
with a conventional bit and bottom- 
hole assembly, trips are considerable 
less frequent. 

The conception of this method was 
based on the knowledge of the tre- 
mendous energy available in a fluid 
jet stream and the idle hydraulic 
horsepower at hand on a rig. Al- 
though some rigs are handicapped 
with small pumps and prime movers, 
more and more are changing to larger 
pumps in order to drill more effi- 
ciently in all circumstances. 









































Several improvements have been 
made in the jet-deflection method: 


e A full-gage hole is being drilled 
with two of the three jets plugged. 
However, this necessitates trips to pick 
up drill collars. 


© Two small jets (4% or % inch) 
and one large jet (34 or 7% inch) are 
being used. 


e@ A conventional drilling assembly, 
drill collars and stabilizers, is the nor- 
mal bottom-hole assembly in use to- 
day. 


On routine wells in the Louisiana 
Gulf Coast area with normal deflec- 
tion angles of 15 to 20 degrees, a 
directional hole can be drilled in 15 
to 20 percent additional time over 
that required to drill a straight hole 
if the deflection point is not too deep. 
Higher or lower angles may require 
more time, as the angle is more dif- 
ficult to maintain at higher angles 
and the direction tends to drift more 
at lower angles. 

In one field where 15% days are 
required to reach total depth, the 
average time to drill a directional hole 
is 17 to 20 days. 

Two wells drilled recently offshore 
with the same drilling rig from the 
same location will serve as a good 
example. A straight hole was first 
drilled to 7,250 feet in 91% days with 
99 rotating hours and 5 bits being 
required. A directional hole was then 
drilled with the objectives being to 
be out 2,050 feet at a true vertical 
depth of 4,450 feet and 3,765 feet out 
at a true vertical depth of 7,250 feet. 
Both objectives were attained in 1412 
days requiring 141 rotating hours 
and 7 bits, even though 1,050 feet 
more hole were drilled than for the 
straight hole. The hole was deviated 
at 500 feet, the direction and angle 
obtained, and surface casing set 
through the buildup. It was neces- 
sary to jet between 4,000 and 4,700 
feet in order to correct direction. 
Otherwise the hole was drilled to 
total depth without the necessity of 
further changes in course. 

Tables 1 and 2 indicate savings re- 
sulting from use of the jet-deflection 
method wherever possible. Table 1 
shows the average of costs of deflect- 
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ing and drilling a 15-inch surface hole 


using the jet-deflection method, as 
compared with using a whipstock. 
The figures used are averages of 
several wells and should reflect day- 


to-day economies to be exper ted. 


It should be noted that drilling 
fluids are not included in the break- 
downs, as the daily costs of treatment 
vary from field to field. Table 1 is 
included as conditions are more nearly 
the same so that the comparison should 
be more nearly exact. Table 2 shows 
the drilling costs for a 10,250-foot true 
vertical depth well. In some of the 
wells included under the jet-deflec- 
tion method, one or two whipstocks 
were required at deeper depths. The 
major factors involved are days re- 
quired to drill and the equipment in- 
volved. 

The jet-deflection method has 
proved to be a valuable means of 
double doglegging a hole. This re- 
quires the deflecting, drilling, and 
straightening of a bore hole in order 
to penetrate the producing zone or 
zones vertically. Casing usually is run 
after the hole has been straightened 
and the rest of the hole drilled nor- 
mally. Appreciable savings can result 
from this practice. Recently, 40 hours 
were required to deflect a well 175 
feet, whereas 15 hours are normally 
required to drill the same hole 
straight. It is estimated that a mini- 
mum of four days would have been 
required to accomplish the same ob- 
jective with a whipstock. 

Another practical use for the jet- 
deflection method is in side-tracking 
off of a cement plug or from the low 
side of a directional hole. This is ac- 
complished in the same manner as 
deflecting or changing the bore-hole 
direction. The bit used to “dress off” 
the cement plug can be used for de- 
flection if the proper size jets are 
installed and oriented before running 
the bit. Approximately 6 hours have 
been required to sidetrack off of a 
cement plug. In the case of an un- 
controlled sidetrack in a straight hole 


where direction is unimportant, it is 
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hydraulic horsepower influences speed of deflection .. . 


not necessary to even run a non- 
magnetic drill collar. 


Hazards. No instances are known of 
to date in which a fishing job has 
resulted from the use of the jet-de- 
flection method. However, the use of 
stabilizers in the drill-collar string is 
considered essential to prevent the dif- 
ferential sticking of the collars while 
jetting on bottom. 


Limitations. Excellent results have 
been obtained using the jet-deflection 
method to 6,000 feet. However, at 
this point the successful application 
decreases with increased depth. Good 
results have been obtained to 8,500 
feet with a conventional bit, but not 
with the desired consistency. The 
factors which probably influence the 
erosion are decreasing bit hydraulic 
horsepower, harder formations, and 
the cushioning effects of the hydro- 
static head on the jets. 

The hydraulic horsepower available 
on a rig is a big factor in the speed 
with which a bore hole can be de- 
flected and sometimes in the success 
of the operations. An absolute mini- 
mum of 400 available hydraulic 
horsepower can be used at shallow 
depths; however, unreliable results 


TABLE 1—Relative cost of drilling a de- 
flected surface hole while using the jetting 
method and whipstock method 


Jetting Whipstock 





Contract drilling $1,860 | $5,520 
30 hours 90 hours) 
Directional services 705 1,170 
Bits and hole openers 540 1,710 
Stabilizers iA 710 880 
Non-magnetic drill collar. 75 150 
Substitutes , 60 180 
Supervision 100. tf 200 


$4,050 $9,810 


TABLE 2—Cost of a 3,000-foot deflection 

hole at 10,250 feet true vertical depth com- 

pared while using jetting and whipstock 
method vs, whipstock method 


Jetting 
| and | Whipstock 
| Whipstock Only 





Contract drilling $32,000 $56,000 
Directional services | 3,640 6,100 
Bits and hole openers... 4,215 6,260 
Stabilizers 1,100 1,500 
Non-magnetic drill collar.. 650 | 1,350 
Substitutes tr 200 | 500 
Supervision. . } 900 1,700 

| $42,705 $73,420 


may occur. At least 700 available 
hydraulic horsepower is recommended 
to obtain good results successfully and 
consistently. The ability of the direc. 
tional operator is a bigger factor in 
the efficient use of the jet-deflection 
method than with conventional tools 
He must develop a technique of jet. 
ting which is not required when using 
a whipstock. His selection of the 
proper bottom-hole assembly for a 
given situation is of utmost impor. 
tance, with success or failure being 
dependent thereon. 

Considerable difficulty was en- 
countered originally with the erosion 
of the approach hole leading to the 
large or orienting jet of the relatively 
large volume of fluid flowing through 
the approach. This situation has now 
been generally overcome by enlarging 
the approach hole and cementing the 


jet in place. 


Future of jet deflection. Practically 
all work to date using the jetting 
method has been done using a con- 
ventional bit with but slight modifica- 
tions. It is believed that the opera- 
tional depths can be greatly increased 
by the development of bits more 
adaptable to the method. Of prime 
importance is the location and _ posi- 
tion of the orienting jet with respect 
to the bottom of the hole. As more 
knowledge is acquired of the action 
of a jet stream in a_ high-pressure 
fluid atmosphere, the practical exten- 
sion of the efficient use of this method 


will be extended. 


The author wishes to express ap- 
preciation to The California Com- 
pany and to California Research Cor- 
poration for the release of and _per- 
mission to present this paper. Licenses 
under the jet-deflection method pat- 
ent are available on a non-exclusive 
basis from the latter. This article was 
condensed from the paper “Recent 
Advances in Directional Drilling” pre- 
sented at the Spring Meeting of the 
API Southern District Division, New 
Orleans, March 1959. —The End 
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Down-hole plastic pipe 
installations draw interest 


Successful applications include salt water disposal 
wells, water supply wells and waterflood systems, 


shallow pumping wells 


By E. D. Edmisten 
Quality Control Manager 
Fibercast Company 
Sand Springs, Okla. 


THE OIL PRODUCING industry has 
expressed considerable interest in both 
reinforced and non-reinforced plastic 
pipe as an aid to corrosion control. 
Inadequate quality control and mis- 
application, two major sources of trou- 
ble for early day plastics, have been 
rectified and plastic piping now is 
being used successfully in many above- 
eround installations. However, the role 
of plastic tubing in salt water disposal, 
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FIGURE 1—A typical “balanced column” 
salt water disposal well common to the 
Mid-Continent area. This well was de- 
signed against static fluid level. In other 
areas, where receptivity is lower, the de- 
sign to changed to working fluid level. 
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water supply and producing oil wells 
has not been surveyed extensively. It 
is the purpose of this article to review 
some of these applications to acquaint 
operators with advantages, limitations 
and design considerations as applied 
to down-hole plastic tubing installa- 
tions. . 

There are many kinds and forms of 
reinforcement available today. Among 
those most commonly used are: con- 
tinuous glass fibers, staple glass mats, 
asbestos rovings, sisal mats and many 
synthetic fibers and cloths. These ma- 
terials are imbedded within the resin 
to increase strengths and generally 
improve properties of the finished 
product. 

Thermoplastics, like polyvinyl chlo- 
ride and the butyrates, are heat 
formed. They can be reheated and re- 
formed indefinitely into a variety of 
shapes. Thermoplastics thus are re- 
stricted to lower operating tempera- 
tures than the thermosets, which are 
changed chemically into a permanent 
form when heated in processing. Ad- 
ditional heating will not cause defor- 
mation in the thermosets. 

Reinforced plastic tubing discussed 
in this article is manufactured from a 
thermosetting resin, in which thou- 
sands of strands of continuous glass 
fibers have been bound. The geometry 
of the glass fiber pattern reinforces the 
tubing in both axial and hoop direc- 
tion, and accounts for the high loads 
to which this type of pipe can be 
subjected. 

Since plastic tubing is essentially 
orthotropic, it is impossible to rate in 


the same manner as steel. Tensile- 
collapse charts should be consulted 
when designing down-hole strings. Al- 
though collapse rating is a fixed max- 
imum value and should not be ex- 
ceeded, the axial tensile load can be 
increased at lower collapse loads. 

As an example, 3-inch 350 psi tub- 
ing is rated at 350 psi collapse load at 
7,500 pounds of axial tensile. At 60 
percent of the collapse load (210 psi), 
tensile load can be increased to 152 
percent or 11,400 pounds. This exam- 
ple is shown in Figure 2, which is ap- 
plicable to all grades and sizes of 
tubing discussed here, or shown in 


Table 1. 


Salt water disposal well. A typical 
salt water disposal well in the Kansas 
area has the following general field 
conditions: 


TD—4,000 feet 

Length of Casing (7-inch-17 pounds) — 
3,800 feet 

Length of Tubing—3,800 feet 

Static fluid level—900 feet 


SpGr Disposal fluid—(Arbuckle brine) 
1.020 Gradient—.442 psi/feet 


SpGr annulus fluid (Diesel)—.852 
Gradient—.369 psi/feet 
Disposal rate—10,000 bpd 


Since the purpose of the tubing is to 
resist corrosion and at the same time 
protect the casing, the “open-end” 
type of installation should have the 


annulus filled with a hydrocarbon 
product. Fluids normally used are 
kerosine, diesel fuel or third run 
gasoline. 


The static fluid level to the bottom 
of the tubing is balanced by this an- 
nulus fluid, protecting the casing string 
at static conditions. As the well begins 
to take disposed fluid (Arbuckle brine 
in this case), there is a slight move- 
ment of the annulus columns due to 
the over balancing effect of the greater 
head in the tubing. Since most dis- 
posal wells in the Kansas area take 
fluid on a vacuum, this movement is 
restricted by casing pressure build-up. 
In areas where working fluid level is 
substantially higher than static fluid 








TABLE 1—Here are load limitations and ratings of one type of reinforced plastic tubing. 














Wall Rated 
| Thickness, Wte/Ft Rated Tensile 
Tubing Size (Inches) Inches T&C Collapse | @ (Pounds) | @ Degrees F 

2 .28 1.20 700 4500 120 
2 19 .90 150 2800 120 
2% ; .28 1.50 500 5000 120 
214 . 19 80 80 2000 120 
28 2.05 350 7500 } 120 
3 19 1.76 100 4600 120 
4 PAS Ra 34 3.00 300 7000 120 
OS sd ents sia) ele CSS Re ee ek Re .30 2.62 125 5000 120 

















































FIGURE 2—The axial 
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Percent Of Operating Collapse Per Spec. Data 


tensile load of plastic 
tubing can be increased 
at lower collapse loads. 
As an example, 3-inch, 
350 psi collapse tubing 
is rated at 7,500 pounds 
tensile and 350 psi col- 
lapse at 120 F. As col- 
lapse is reduced to 60 
percent (210 psi), the 
allowable tensile is in- 
creased to 152 percent 
(11,400 pounds). 
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Percent Of Rated Tension Per Specification Data 


level, the design is changed to reflect 
these conditions. This design has been 
effectively used for more than seven 
years. Figure 1 shows the well as de- 
signed for “open-end” installation. 


Calculations. ‘The first step in design 
is to determine bottom hole pressure, 
and then calculate the equivalent col- 
umn footage of annular fluid to prop- 
erly balance the string. 


BHP (.442 psi/feet) (2,900 feet) 
= 1,282 psi 


then 
1,282 psi_ 


369 psi/feet 
lent annular column footage 


3,474 feet equiva- 


This means a balanced condition 
will exist when the annulus is filled to 
(3,800-3,474) or 326 feet with diesel 
fuel. 

Since static level is at 900 feet, the 
maximum collapse on the string is 
900-326 feet) 212 
psi. 


(.369 psi/foot) 


The disposal rate of 10,000 barrels 
per day indicates the need for 3-inch 
tubing. Knowing the ID of 7 inch- 
17 pound casing and the OD of the 
tubing, it is a simple matter to calcu- 
late the volume of fluid necessary to 
fill the annulus to the 326 foot level. 

Table 1 shows that two grades of 
}-inch tubing are available, rated at 
350 psi and 100 psi collapse loads, 
respectively. To determine the cross- 
over point to the lesser rated tubing, 
the following equation is used: 


(Collapse,,.., Collapse , 


fowance 


Gradient, Gradient xX 


Casing 
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where X is feet below maximum col- 
lapse point. 


___ (212 psi — 100 psi) 
(.442 psi/ft - 


- .369 psi, ft) X= 1,534 
then, changeover point is 1,534 + 
9CO = 2,434 feet from surface. 

As a tapered string, this well would 
be designed to use 2,434 of the 350 psi 
tubing and 1,366 feet of the 100 psi 
collapse rated tubing. The final check 
point is the maximum tensile. Apply- 
ing a buoyancy factor to the weights 
given in Table 1, the top joint tensile 
load is 3,990 pounds. A check of the 
tensile-collapse curve (Figure 2) shows 
that at 212 psi collapse (59 percent) , 
the allowable tensile is 154 percent 
(11,550 pounds). This value is practi- 
cally coincident with the example 
cited previously. 


Salt water disposal wells using 
packers. Packers often are used in 
salt water disposal wells, and reinforced 
plastic tubing installations of this type 
have been in service for more than 
six years. Again, the design criteria 
are disposal rate to determine size, 
casing size and static fluid level. Col- 
lapse limitations are the important 
consideration in most applications al- 
though with retrievable packers the 
tensile and beam strengths also are 
important factors. Three types of re- 
trievable and non-retrievable packers 
have been used successfully. 


Water supply wells. A water sup- 
ply well lifted by down-hole electric 
pump also can be equipped with plas- 
tic tubing. The design is limited to 


tensile load, burst load and_ torque 
action. An installation of this type js 
operating without difficulty after tye 
vears service. 

Another class of supply wells is the 
modified gas lift, in which gas is jp. 
jected into a concentric spaghett 
string and brine is lifted to the surface 
The string is designed against tensile 
and burst in this application. 

These general types of installation 
are used primarily to supply injection 
water to water-flood areas. The lifted 
water becomes a part of the system 
and is treated according to the re. 
quirements of the flood. ‘Tubing strings 
vary from 400 feet to 2,300 feet in 
length, and the size and stages of 
pumps are dependent upon depth and 
output requirements. 


Water-flood systems. One interest- 
ing installation of this kind is the use 
of plastic tubing to: 
1. Lift water in supply wells 
2. Transport water to pits 
3. Move fluid to pump house 
(pump inlet 
. Transfer brine to injection well 
(pump outlet 
.Gather brine and crude from 
producing wells 
3. Transport from separator to 
disposal tank 
. Move brine to disposal well 
. Carry water to disposal sand, in 
capacity of disposal well tubing. 
Other such complete systems are in 
operation, but this is the most com- 
plete tubing-to-tubing installation. 


Production pumping well. For 
present pumping well installations, an 
all-bronze hydraulic tubing tension 
anchor, with drain incorporated in the 
body, is hung above the pump. This 
anchor allows a dual safety control, 
since it can be released by rupturing 
a shear pressure ring. In the event this 
will not release the slips, a tensile pull 
of 22,000 pounds will shear the slip 
pin. The slips have been pitched 
steeper than a normal packer or an- 
chor and will begin to hold at only 4 
pounds. 

While the same considerations 0! 
steel tubing design, such as_ stroke 
length, frequency, depth, fluid level, 
fluid gravity, pump type and_ rod 
weight must be evaluated, far more 

Continued on Page 109 
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FIGURE 1—Microbial anomalies, developed independently of other data after comple- 
tion of discovery well “A” (Sid Richardson L. P. Bonin 1, producing from the interval 
15,025 to 15,066 feet), are here superimposed on subsurface interpretation of seismo- 
graph and drilling data after three more wells, one successful and two dry, had been 
completed. Gas wells fall into areas of intense or moderate microbial hydrocarbon 
activity, while dry holes are in areas of no activity. Wells completed after the Bonin 
are “B”, Richardson, B. Maboules 1 (dry hole); “C,” Richardson, N. H. Brouddard, 
gas well producing from intervals 15,812 to 15,816 feet and 15,865 to 15,880 feet; and 


“D”, Richardson and Bass P. J. Woods, dry 


hole. The Maboules dry hole was drilled 


to 16,653 feet and the Woods to 15,467 feet. 


Microbes locate gas 
production in field test 


By Dr. R. J. Strawinski, 
Professor of Microbiology, 
Louisiana State University, 
Baton Rouge, and 


W. B. Cox, Division Geologist 
(Louisiana), Richardson and 
Bass, Fort Worth, Texas 


MICROBIAL PROSPECTING for oil and 
gas has been tried out on a field scale 
for the first time in Louisiang. The 
results 
holes 


two producers and two dry 
were as predicted. 

Microbial prospecting is a positive 
approach to oil prospecting which 
seeks a more direct indication of oil 
and/or gas. The method will not al- 
Ways point out the exact location of 
oil, because the escaping gas on which 
the microbes feed does not necessarily 
rise vertically to the surface. How- 
ever, experience confirms that some 
oil and/or gas is in the immediate 
vicinity, 
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The technique involves tiny micro- 
organisms living in the soil. They are 
not visible to the naked eye. Certain 
of these micro-organisms live on hy- 
drocarbon gases which escape to the 
surface. 


By taking microbial samples over 
a given area of land, it is therefore 
possible to determine whether or not 
oil deposits are present by the amount 
of activity registered by these minute 
bacteria. 

Under cultivation in the laboratory, 
the number of bacteria in a sample 
can be measured by the amount of 
gas they consume. Where they abound 
on the surface, hydrocarbon deposits 
are indicated in the vicinity. 


The method employed has been 
previously described by Strawinski.*? 
This survey was conducted in South- 
west Louisiana. The area was selected 
for several reasons. Only one well was 


present, a wildcat discovery well; 
hence, little was known of the geology 
prior to conducting the microbial sur- 
vey. The survey was thus diagnostic. 
The immediate prospects for active 
development of the field appeared to 
be good. No subsurface information 
was made available prior to the mi- 
crobial survey nor was it desired. This 
condition was highly desirable to 
eliminate any human bias whatsoever 
from creeping into the work, even at 
the price of improperly locating test 
lines because of the lack of such in- 
formation. 

The majority of the samples were 
collected at 400-foot intervals. Test 
lines were spaced at one-half mile 
intervals. Sometimes samples were not 
collected at the stated intervals in the 
approximately two-mile-long test 
lines because of the possibility of dam- 
age to rice crops. Methane, ethane 
and butane were employed as the test 
gases. 


The results obtained are presented 
in Figure 1. These results demon- 
strate that two areas were found to 
have anomalous hydrocarbon concen- 
trations and the presence of the indi- 
cated hydrocarbon deposits was 
proven by drilling (gas wells). Con- 
versely, the areas found to be “nor- 
mal” were also confirmed by drilling 
(dry holes). The location of these 
wells was based on SEISMIC AND 
DRILLING DATA ALONE. Com- 
plete subsurface details were not avail- 
able. 

In this instance, and possibly in 
many others, drilling seems to have 
confirmed the direct or positive mi- 
crobial indications. From these re- 
sults, it is evident that microbial ex- 
ploration can be an important tool in 
searching for oil. Combined with geo- 
physical methods, microbial prospect- 
ing will improve chances for locating 
petroleum deposits. Particularly where 
other methods cannot readily be used, 
for example, stratigraphic accumula- 
tions, microbe methods may be help- 
ful. 
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WASHINGTON SCENES. Governor 
Albert D. Rosellini of Washington 
State (above center) watches oil and 
gas flowing from Sunshine Mining 
Company's Medina | at Ocean City 


in August 1957. This was Washing- 


ton’s discovery well. A magnetometer 


survey (below left) being conducted 
in the Ocean City area. Above right 
is Utah Consolidated’s Swanson 


> ‘aya.’ -*) 
s. " - | 
*~ <p Be SSE 


22-1, which found oil and gas shows 
at 2,100-2,300 feet and gas at 3,940 
feet. Below right is Union Oil Com- 
pany of California’s State 3. This well 
was drilled in 1949 finding shows of 
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oil and gas in the Blakely formation 
that touched off the oil play in Wash- 
ington. Sunshine’s Medina 1 is lo- 
cated about 600 feet north of this 
well, which is temporarily abandoned. 





Photographs courtesy the author and the ae 


ment of Conservation and Development, Was 
ton State.) 
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What are the prospects 
in Washington State? 


Untested oil and gas possibilities are tremendous, but will 


yield only to those operators with know-how and the 


means to find it 


Larsen and Wurden, Billings, Mont. 
OcEAN City ANTICLINE, a 
seismic prospect located on the Pa- 
cific coast of Washington state, ranks 
as that state’s main oil prospect de- 


THE 





spite 10 unsuccessful attempts in as 
many years to develop commercial oil 
and gas production. All tests drilled 
on the prospect reported strong shows 
of oil and One well, Sunshine 
Mining Company’s Medina 1 drilled 
in 1957, has produced more than 8,- 
000 barrels of high gravity oil. 
Most of the tests have been drilled 
on a quarter-mile wide sand dune 
strip between the Pacific ocean and 
the upland timbered area. Operators 
have been plagued by engineering dif- 
ficulties and, due to a lack of infor- 
mation on subsurface conditions, com- 
pletion and testing practices have 
proved inadequate. As an example of 
the bad luck encountered in the area, 
Union Oil Company, discoverers of 
the structure (1946), drilled five of 
the 10 wells, and was forced to aban- 


gas. 


don a critical deep test following 
a series of fishing jobs and cementing 
The Union’s State 3, 
was projected to 12,000 feet for a 


failures. test. 


test of deep-lying Eocene sediments. 


This well encountered high pressure 


By F. H. Wurden, Petroleum Consultant 










gas at about 3,700 feet. After a num- 
ber of unsuccessful attempts to com- 
plete, it was abandoned at 9,344 feet. 

A table on Page 98 lists all wells 
drilled on the Ocean City prospect up 
to December, 1958. 

In general, sediments in the Ocean 
City area from 1,500 feet to a total 
penetrated depth of 9,344 feet emit a 
characteristic gasoline or kerosine 
odor. Numerous live shows of oil and 
gas have been found throughout this 
interval. Miocene through Eocene 
marine sediments are present to a 
depth probably exceeding 20,000 feet. 


GEOLOGY 


Structure: Regional—The Ocean City 
anticline centers around Section 15— 
T18N-R12W, Grays Harbor County, 
and is located on the east flank of a 
deep sedimentary basin that roughly 
parallels the coast of Washington. 
Available structural data indicate 
that the coastal area of western Wash- 
ington is strongly folded and faulted, 
and occasionally intruded by Tertiary 
igneous masses. 

The Olympic Mountains form the 
predominant structural feature of the 
area with present structures along the 





About the Author 
Fred H. Wurden helped organize and supervise 


Sunshine Mining Company’s exploration program 
in Washington state prior to March of 1958. He 
is now a partner in the firm of Larsen and Wur- 
den, petroleum consultants, in Billings, Mont. 
Wurden ts a graduate Colorado School of Mines. 
Before he joined Sunshine Mining in 1956 he was 
employed as a geologist with Murphy Corpora- 
tion in Billings. 
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Subsurface geological interpretation of the Ocean City anticline, Grays Harbor 
County, Washington, shows the productive area as a narrow faulted zone. 


Lenticular sands are indicated. 


coast being associated with the major 
tectonism involved in building these 
mountains. The southwest flank of 
the Olympics is probably a large up- 
thrown fault block represented by 
“Quinault Ridge” 
southwest from Quinault Lake. 

Although 


throughout the area are quite strong- 


extending to the 


surface sediments 
ly folded, it is possible that some of 
this folding will die out at depth. 
Local 
Ocean City anticline was originally 


As previously noted, the 


mapped by the Union Oil Company 
and showed up on a seismic profile 
which the company ran along the 
North of Section 15, TI8N, 
this profile indicated steep 


beach. 


R12W, 





96 


north dips; while south of Section 15, 
more gradual dips to the south were 
indicated. Several faults were also 
suggested by this work. On the basis 
of the wells that have been drilled, 
Union’s seismic work, and gravity 
work conducted by Sunshine Mining 
Company, structure contours have 
been drawn and are shown on Plat 1. 

These contours show a faulted anti- 
cline trending roughly northwest- 
southeast with the highest part of the 
structure located in the south half 
of Section 15, T18N, R12W. AI- 
though the total structural closure on 
the anticline is unknown at this time, 
it probably exceeds 400 feet. To the 
east the sediments rise rapidly, with 


Eocene outcrops being on the surface 
northwest of Hoquiam ( a town about 
27 miles east of the prospect). The 
north flank of the structure is limited 
by a syncline trending through Sec. 
tions 3, 10, 11 and 14, T18N, R12W. 
To the south the structure is limited 
by a syncline trending northwest. 
southeast through Sections 34 and 35, 
T18N, R12W. South of the township 
line the sediments again dip to the 
north as they rise up on the Duck 
Lake structure. Although no struc- 
tural data are available west of Sec- 
tion 15, TI8N, R12W, it is assumed 
that the sediments continue the trend 
from Eocene outcrops at Aberdeen 
and dip sharply to the west. 

Faulting—Two faults have been 
found in the area on the basis of elec- 
tric log correlations alone. These are 
shown on Plat 1 trending north- 
northeast through the crest of the 
structure. Although the trend of these 
faults was originally plotted on the 
basis of well control only, they also 
parallel the trend of a major fault 
along the west flank of Quinault 
Ridge. Each of the faults dips to the 
southeast with the southeast side 
downthrown. Other faults are pos- 
sibly present but cannot be definitely 
located by well control alone. 

The easternmost of these two faults 
cuts Union’s State 1 and State 3 in 
the Lower Miocene Ocean City for- 
mation, resulting in a shortening of 
this interval in these two wells. The 
same fault apparently cuts out the 
middle sandstone member of the As- 
toria formation in Union’s Barnhisel 
l. 

The westerly fault crosses the Me- 
dina 2 about 1,500 feet, cutting 
out an interval equal to that between 
about 1,500 feet and 1,650 feet in the 
Medina 1. 


Stratigraphy: General. Major strati- 
graphic units can be correlated on a 
lithologic basis for considerable dis- 
tances in western Washington. As 1s 
often characteristic of Tertiary sedi- 
ments, however, individual sandstone 
units are quite lenticular and difficult 
to predict. 


Eocene sediments: For all practical 
purposes, the basement rocks through- 
out most of western Washington are 
composed of the middle Eocene Cres- 
cent volcanics. These rocks owe their 
name to exposures around Crescent 
Lake on the northern border of the 
Olympic Peninsula and are predomi- 
nantly a sequence of lava flows with 
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secondary amounts of pyroclastic and 


sedimentary rocks. In many parts of 


western Washington the Crescent for- 
mation is unconformably overlain by 
the middle and upper Eocene MclIn- 
tosh and Skookumchuck formations. 
In the Chehalis area, the McIntosh 
formation is of marine origin and con- 
sists of tuffaceous silstone and shale 
with 
while the Skookumchuck formation is 
of brackish marine origin consisting of 


minor amounts of sandstone. 


clean, porous and permeable sand- 
stones with numerous coal and silt 
interbeds. 

Marine equivalents of the upper 
Eocene Skookumchuck and Middle 
Eocene McIntosh formations undoubt- 
edly underlie Oligocene sediments in 
the Ocean City area. The potential 
of these sediments is 
trated by a well drilled by the Ohio 
Oil Company, just north of Aberdeen 
in Section 5, T17N, ROW. This well 
flowed an estimated 2,500 to 3,000 
barrels of hot, brackish water per day 


Eocene illus- 


from an Eocene sandstone. Untested 
Eocene sediments in the Ocean City 
area could cause the oil industry to 
take notice of western Washington’s 
oil and gas potential. 


Blakeley formation: Uncomform- 
ably overlying Eocene sediments, the 
Blakeley formation contains more than 


6,000 feet of sandstone, shale, and 
conglomerate. A total of about 5,650 
feet of these sediments were pene- 


trated by Union’s State 3. A charac- 
teristic petroleum odor permeated al- 
most the entire unit. The shales of the 
Blakeley formation are typical source 
for oil and gas and are the 
“smell muds” found along the Pacific 
Coast of Washington. Numerous oil 
and gas seeps have been found in the 


beds 


formation which is equivalent in part, 
at least, to Weaver’s Hoh formation 
to the north and to the Twin River 
formation on the northern border of 
the Olympic Peninsula. This forma- 
tion is considered to be predominantly 
Oligocene in age. In the Ocean City 
area, the presently known sediments 
of the Blakeley formation can be di- 
vided into four lithologic units. 

The lower-most unit, as found in 
the State 3, consists of a dark grey, 
fractured shale of unknown thickness. 

Overlying this unit is about 2,550 
leet of conglomerate and sandstone 
with minor amounts of shale. Numer- 
ous cores in the lower 900 feet of this 
interval had good shows of oil and 
JULY 
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Index map of Washington State shows location of area discussed here. 


gas. However, the permeabilities were 
extremely low and unless formation 
fracturing will help, it is questionable 
whether or not this zone will ever 
produce appreciable amounts of oil 
or gas. The zone has not been ade- 
quately tested, having had 2,665 feet 
of heavy mud over it when swabbing 
operations were discontinued in 
Union’s State 3. 

About 1,650 feet of shale with thin 
sandstone beds overlies the lower con- 
gslomeratic zone. Several shows of oil 
were found in these very thin sand- 
stone intervals in Union’s State 1. 

By far the best shows of oil and gas 
in the Ocean City area have been 
found in the upper 700 to 1,000 feet 
of the Blakeley formation. Sediments 
in this unit have been described as a 
gouge zone, grit zone etc. Actually this 
interval is predominantly a very poor 
type of conglomerate containing up to 
first sized subangular pieces of hard 
sandstone, siltstone, and hard black 
shale in a matrix of soft, dark grey 
shale. Most of the oil and gas pro- 
duced in the field has come from sev- 
eral tight fractured sandstones in the 
upper part of this interval. In the 
lower part of this zone, at about 4,300 
feet in the State 3, a fairly good oil 
sand was penetrated with excellent 
permeabilities. This sandstone prob- 
ably correlates with the sand at 4,170 
feet in the Medina 2 and the sand- 
stone interval between 4,330 and 4,450 
feet in the Hogan 22-1. 

Several high pressure oil and gas 
zones are present near the top of the 
Blakeley formation. The State 3, State 
4, and the Medina | all produced oil 


and gas from these sandstones. Each 


of these three wells produced a dif- 
ferent gravity oil. Obviously these dif- 
ferent crudes are coming from sepa- 
rate reservoirs. In the Medina 1, a 
part of these sandstones were cored. 
Analysis showed almost no permeabil- 
ity and very low porosity, with oil and 
gas apparently coming from fractures 
in these sandstones. The sandstone at 
3,700 feet in the State 3 is considered 
to be the same type of reservoir. Un- 
fortunately the electric log did not 
penetrate to total depth in the State 
4, making it difficult to evaluate these 
reservoirs. 

The geological environment during 
Blakeley time is clearly recorded by 
the sediments deposited. During most 
of this time a near-by land mass was 
being rapidly eroded. In early Blake- 
ley time there was apparently a long 
quiet period of moderately deep ma- 
rine sedimentation as shown by the 
lower shale unit. Near-by uplift, prob- 
ably in the Olympic Mountains, re- 
sulted in a period of rapid deposition, 
as shown by the lower conglomerate 
and sandstone interval. Either the ad- 
jacent land subsided or was 
reduced to a very low outline and 
continuing erosion and deposition re- 
sulted in the second shale unit. Near 
the end of Blakeley time this land 
mass began rising again, resulting in 
periods of landslide proportion depo- 
sition. This uplift continued until a 
large part of western Washington, in- 
cluding the Ocean City area, was 
raised above sea level and subjected to 


mass 


erosion. During this time the coastline 
fluctuated back and forth and at 
times probably approximated the pres- 
ent coast. Although other explanations 
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Wells drilled on Ocean City prospect to 
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Depth 








December 1958 ... 





Oil and Gas Shows 












Union Oil Co Barnhisel 1 (strat) 2,657’ 1,140-1,573 feet, (gasoline-kerosine odors). 

Union Oil Co Clapp 1 (strat) 3,997’ 2,000; 2,460-70 feet, (oil); 3,650-3,730 feet, (gas). 

Union Oil Co State l 6,278’ 3,700 feet, (gas); 3,884-3,928 feet, (gas cut mud); Per. 
forated 3,630-3,885 feet, (swabbed 100 bbls. 37 gravity 
oil). ; 

Union Oil Co State 2 (strat) 3,805’ 3,585 to 3,769 feet, (gasoline-kerosine odors). 

Union Oil Co State 3 9,344’ 3,700 feet, (high pressure gas); Perforated 3,670-4,676 
feet, (pumped up to 100 barrels of oil per day). 

Hawksworth and 

Associates State 4 eg My 3,587-3,712 feet, (2 Mcf gas, 35-40 barrels 44.2 gravity 


Ocean City Oilfield and 
Utah Consolidated Oil 

Utah Consolidated 

Sunshine Mining Company 


Sunshine Mining Company 





are possible it seems likely that the 
sandstones in the uppermost Blakeley 
are ancient beach sands or offshore 
bars. If so, their trend should roughly 
parallel the present coast line. A sug- 
gested outline of these sands is shown 
on Plat 1. Although present data in- 
dicates that these uppermost Blakeley 
sands are fracture type reservoirs, a 
little experience with sandstone reser- 
will 
rapidly these sands will clean up over 


voirs in general illustrate how 


a very short horizontal distance. 


Ocean City formation: At the end 
of Blakeley time the area again sub- 
sided and about 1,700 feet of marine 
shales in the Ocean City formation 
were deposited. These sediments are 
also permeated with a strong gasoline 
or kerosine odor and are undoubtedly 
for oil and gas. In the 
Medina | at about 3,010 feet, an ex- 
cellent show of oil and gas in this 
interval is shown by a drill stem test 
3,010 and 3,041 feet which 
flowed oil and gas in 50 minutes. The 


source beds 


between 


Ocean City formation is a “heaving 
shale” which requires mud in excess 
of 14 pounds per gallon to drill the 
interval. 


Astoria formation: At the end of 
Miocene time the area 
again uplifted and subjected to ero- 
sion. As shown by the Swanson 22-1 


lower was 


and the Hogan 22-1 wells, deep chan- 
nels were cut in the lower Miocene 
sediments and filled by the middle 
(?) Miocene Astoria sandstone. This 
sandstone is predominantly a blanket 
type sand covering a large part of 
western Washington, extending south- 
ward into Oregon, and deriving its 
name from outcrops along the Co- 


lumbia River near Astoria, Oregon. 
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Hogan 22-1 
Medina 1 


Medina 2 


oil per day). 





See Page 111 for a story on the 
propects of the Puget Sound 
area in northwest Washington 
State. 








In the Ocean City area sedimenta- 
tion continued, apparently uninter- 
rupted into upper Miocene time, de- 
positing about 1,000 feet of sands and 
shales in the upper Astoria unit. 


Quinault formation: The Quinault 
formation consists of about 1,200 feet 
of sandstone of continental origin and 
derives its name from outcrops along 
the Pacific Coast near the mouth of 
the Quinault River, about 20 miles 
north of Ocean City. Logs, twigs, 
leaves and other organic matter are 
common. These sands grade upward 
into the present beach sands. The 
Quinault is Pliocene in age. 


Area’‘s oil possibilities are inter- 
esting. That oil and gas can be pro- 
duced in the area is illustrated by the 
Sunshine Mining Company, Medina 
1, which has to date produced more 
than 8,000 barrels of oil. Several dif- 
ferent gravities of crude oil have been 
produced from the various wells in 
the field indicating at least four pres- 
sure oil and gas reservoirs in the up- 
per Blakeley formation. Available in- 
formation indicates that at least three 
of these reservoirs are tight, fractured 
sandstones. However, this does not 
eliminate the possibility of finding 
clean sandstone reservoirs in the im- 
mediate area. 

Oil shows in the lower conglomer- 
ate zone of the Blakeley formation 
have not been properly tested. The 
future of the Ocean City field depends 
on this interval, untested Eocene sedi- 





4,864’ 4,330-4,440 feet, (oil). 
Swanson 22-1 4,381’ 2,100-2,300 feet gas; 3,940, (gas). 
4,130 3,952-58 feet (IP 180 barrels of oil; well has produced 
more than 8,000 barrels of oil). 
5,125 3,010-35 feet and 4,160-80 feet, (oil/gas). 





ments, and the upper 1,000 feet of 
the Blakeley formation. 

If the sands in the uppermost 
Blakeley formation are beach sands 
in origin they will be long and narrow 
in shape and considerable care should 
be exercised in making new locations. 

Drilling operations in this area will 
be expensive due to the “heaving 
shale” in the Ocean City formation. 
Mud weight in excess of 14 pounds 
per gallon is required to control this 
zone. Use of this heavy mud over a 
reasonable period of time probably 
will not damage the oil and gas reser- 
voirs in the area. 

Oil and gas to date has been pro- 
duced from sandstones and not shale 
Even though shales 
give off a strong gasoline or kerosine 
odor, it is very doubtful that appreci- 
able amounts of oil or gas will ever 
be produced from them. In fact they 
are generally so soft that care should 
be taken during perforating so that 
no bullets enter a shale interval. 


intervals. these 


The use of slotted or perforated 
considerable 
trouble in completing these wells. Dur- 


liners has resulted in 
ing drilling operations, oil and gas 
zones should be pinpointed by cores 
and drill stem tests. Pipe should then 
be cemented through these zones and 
perforated for production testing. 
The history of the Ocean City area 
has been one of an endless series of 
troubles that have resulted in unfor- 
tunate expense to the operators, and 
others should profit from their expe- 
rience. Western Washington has a 
tremendous untested oil and gas po- 
tential that will yield only to opera- 
tors with the know-how and the means 
to find it. —The End 
1959 
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Lengthwise Mark on Outer 
Surface of Tool Joint in Line 
with Letter “‘C’”’ on Pipe. 














Circumferential Line 
on Machined Surface 
of Drill Pipe with 
Pencil or Sharpened 
Crayon Held Close to 
Face of Tool Joint. 








FIGURE 1—(Above) Here is shown the proper “cold” and “hot” marking on the 
cold pipe and joint in preparation while making up of a heated joint. 


FIGURE 2—(Right) Drawing at top shows the proper exterior joint temperatures 
just prior to make-up. After correct temperature is reached, the joint is made up 
and advanced from “C” to “H” as shown at bottom. 


Are your tool joints 
being properly applied? 


Tool joints can be salvaged 
if accepted methods are used 


WorRN OR DAMAGED tool joints may 
be removed from the drill pipe by 
either one of two methods: (1) cut- 
ting with an acetylene torch, (2) heat- 
ing with a dual purpose furnace, The 
second method is preferable because 
it does not destroy the tool joint and 


can be salvaged for further uses. 


Torch cutting method. The torch 
flame should be held in a vertical di- 
rection. A slot should be cut starting 
at the open end and ending ¥% of an 
inch away from the end of the pipe 
inside of the joint. This slot should 
then be enlarged to about 1 inch ad- 
jacent to the end of the pipe for a 
wedge. 

With the torch flame held horizon- 
tally, or parallel to the pipe, cut a 
JULY 
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channel approximately 34-inch wide, 
starting at the back end or pipe end 
of the tool joint and ending in the 
previously cut slot. The bottom of 
this channel should be 1/16 of an 
inch above the pipe threads and 
Extreme care should be ex- 
ercised in performing this operation 
to insure against damage to the pipe 
threads and seals. 


seals. 


A wedge shaped chisel should be 
driven in the 1-inch wide slot as close 
to the pipe end as possible. This ex- 
pands and loosens the joint and per- 
mits unscrewing by hand. 


Furnace heating method. The pipe 
should be elevated to drain the 
quenching water through the pipe 
away from the hot tool joint. Encase 
the tool joint with the furnace and 
heat to 900° F. Then, remove the 
furnace and quench the inside of the 
pipe upset with a conical water spray. 
This spray of water should be moved 
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back and forth during the quench- 
ing operation, being careful not to 
spray water on the inside of the hot 
tool joint. Then, holding the pipe sta- 
tionary with a chain tong, place a 
second chain tong around the hot tool 
joint and unscrew the hot tool joint 
whenever the pipe has shrunk suffi- 
ciently to produce a loose fit. 
Precaution must be taken so that 
the tool joint or drill pipe is not over- 
heated (use tempilstik 950° F. for 
maximum temperature). Overheating 
will adversely affect the physical prop- 
erties of either the pipe or tool joint 
and may result in failure. If the tool 
joint is to be considered as scrap, re- 
move the peened portion of the tool 
joint at the outer seal by a cutting 
torch. This will prevent overheating of 
the drill pipe. On the other hand, if 
the tool joint is to be salvaged and if 
it is peened at the outer seal, torch 
cut the scrap drill pipe about 1 inch 
from the tool joint and remove the 
pipe dutchman by either the torch 
method or by a machining process. 


Preparing double seal grip pipe 
and tool joints. After the tool joint 
has been removed, clean the pipe 
threads and seals thoroughly and in- 
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Pees...” 
Tages _ HOSE NOZZLE pipe FIGURE 3—(Upper left) A “double seal” shrink thread tool join 
is so named because of the outer and inner seal as illustrated 


ait — — FIGURE 4—(Upper right) Here is a tool joint and the recom. 
: mended cutting dimensions while using the torch cutting method 





Sar pear weanat SPRAY NOZZLE FIGURE 5—(Left) The recommended temperature, and cooling 
BACK AND FORTH OVER THIS DISTANCE spray set-up is shown while using the heating and quenching 
method of removing tool joints. 











spect for damage. File all burrs, deep line enables the operator to gage the With the aid of the tool joint 
scores, and remove all grease and for- proper axial advance when applying holder, screw the hot unlubricated 
eign matter from the new or salvaged the hot tool joint to the pipe. joint on to the unlubricated pipe to its one 
tool joint. Extreme care should be 7 =u; ; former cold position. (Face of tool § 8 
exercised to make certain that the tool Each pipe end and corresponding joint should be flush with the circun- R 
joint has been thoroughly cleaned. tool joints must be marked with iden- ferential line on the pipe and the § the 

The tool joint should then be tical numbers in order to Jebiee mis- mark on the tool joint should bef mul 
screwed on to the drill pipe by hand, matching of pipe ends and tool joints aligned with the stamped “C” on the b usec 
making sure that there is no lubrica- during the shrinking on operation. pipe. Continue make-up until the B mar 
tion on either the tool joint or drill mark on the tool joint is in line with int 
pipe. Further tightening of the tool Applying double seal tool joints. the stamped “H” on the pipe. In this § be | 
joint should be accomplished with a The pipe should be positioned with final position, the tool joint will rm «CF 
chain-type coupling wrench. chain tongs so that the stamped let- the circumferential line on the pipe. doll 

A lengthwise mark should be placed ters “H’” and “C” are visible on top (See Table 1 for — make-up _ thar 
on the outer surface of the tool joint of the pipe. The tool joint should be the event the stamped “H” and “C evel 
in line with the stamped letter “C” removed and placed in a portable fur- are obliterated.) a dur 
on the pipe. hg . a Loosen and remove the tool joint § trol 

: . nace and heated to 800° F. “eg : p ‘ 

With a pencil or sharpened crayon _ holder. Sufficient cooling will occur in one 
point held closely against the face of rhe outer seal and the thread por- approximately 15 seconds to shrink A 
the tool joint, mark a circumferential tion should not exceed 800° F. while _ the joint to the pipe. Tightness can be 
line, 2 or 3 inches long, on the ma-_ the inner seal area should not exceed judged by listening for a change in 
chined surface of the drill pipe. This 700° F. tone while tapping the joint lightly 

with a hammer. When tight, the re- 


TABLE 1—These data are used for advancing shrink thread tool ae on drill Pipe verberation changes from a dull toa 
a <= sharp ringing sound. 


fror 

pro 

oil 

ano 

thal 

Circumference Btetance | Circumferential The pipe seals are occasionally life 
etween | Advance Cold 


of ; 
a Machined Upset, | Hot & Cold,) to Hot Position, damaged with the cutting torch while 
Size, Inches Type of Joint Inches Inches Inches - ae Effe 
removing the old tool joint. A new 





Internal Flush 10.241 | 5.326 4.915 ee i is fj 

— — —— — tool joint should not be applied until ' 
Full Hole 11.278 6.316 | 4.962 ' 4 

——— —— — the damage has been repaired. Cuts 
Internal Flush 12.206 5.616 6.590 ‘ a ¥ rep) 

——— —— — or nicks should be filled with a braz- § 
Full Hole 12.865 5.661 7.204 ; thai 
I me " ing metal or silver solder and filed to ; 
nternal Flush 14.436 5.198 9 235 5 leak 
; ~ . - the original contour. The contour ac- : 
Full Hole 14.436 5.198 9.23 end 
curacy may be judged by applying 4 Th 
i 


cold tool joint with blued seals hand- 
S 


whi 


evel 


Extra Hole 14.436 5.198 


Internal Flush 15.855 5.073 10.782 
Extra Hole 16.053 513 ——e tight on the pipe, and the mating con- 
Full Hole 17.778 ' — dition determined by inspection of the 
Internal Flush 9.273 313 16.960 blueing that has transferred to the re- Ope 


= paired surface. The End ot 
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How external casing corrosion 


is being controlled in East Texas 


By M. J. Olive 

Head of Corrosion Section 

General Engineering Department 
Arkansas Fuel Oil Corp., Shreveport, La. 


Operators have found cathodic protection to 
be the most practical and economical solution to 
the serious problem of external casing corrosion 
in the East Texas field. Casing corrosion to date 
has cost more than $3 million in the field even 
though most leaks occur at relatively shallow 
depths (0-500 feet) and are repaired at an aver- 
age cost of $2,500 each. 


Rectifiers generally are used as the means of applying 
the required minimum 2 amps current to each well. Both 
multiple and single well rectifier installations have been 
used and more than 450 wells now are protected in this 
manner. Although it is not feasible to protect every well 
in the field, leases experiencing high corrosion rates should 
be protected for economical production. 

East Texas operators spent more than a quarter million 
dollars repairing casing leaks in 1958. There are more 
than 19,500 oil wells in the East Texas field and almost 
every well will develop one or more external casing leaks 
during its productive life unless casing corrosion is con- 
trolled. It is estimated that this annual expense will reach 
one half million dollars by the end of 1968. 

At present, 3.4 billion barrels of oil have been produced 
from this field and another 2 billion barrels will be 
produced before the field is abandoned. To produce this 
al at the present schedule, wells will have to last for 
another 40 to 50 years. Therefore, it is very important 
that operators keep casings intact during the productive 


life of the wells. 


Effect of casing corrosion. External casing corrosion 
is field-wide and is not confined to any certain area. How- 
ever, records of casing leaks from major companies 
representing 65 percent of the total wells have indicated 
that the south end of the field has the highest cumulative 
leak rate—165 leaks per 1,000 wells. The extreme north 
end has the next highest rate of 83 leaks per 1,000 wells. 
his can be seen in Figure 1. 

Since 1932, there have been more than 1,350 leaks. 
which means that 69 out of every 1,000 wells have devel- 
oped leaks. If this frequency is plotted against the date 


occurrence and projected for the next 10 years, by the 
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FIGURE 1—These figures, taken from a survey of the East 
Texas field, show how leak frequency can vary from one portion 
of the field to another. For example, an operator with 1,000 
wells in Section E will have experienced 165 casing leaks to 
date. These data are based on the entire area average. 
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FIGURE 2—Future leak rates can be estimated by extrapolating 
this curve. Data such as these can be used for studies of the entire 


field. 


end of 1968 total leaks will exceed 2.400 (Figure 2 


These same records shown that almost 78 percent of the 
casing leaks occur in the upper 500 feet of the string 
Figure 3). There have been only a few leaks reported 
inside surface pipe. These are considered exceptions. 

[Inspection of abandoned well casings further sub- 
stantiates that heavy corrosion damage occurs below the 
surface pipe toa depth of 500 feet. Below 500 feet mild 
corrosion and isolated pitting occurs. In areas of heavy 
metal loss, holes are noted from pin-hole size to 6-8 


inches in diameter as seen in Figure 4. Collars are cor- 
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Where leaks occur... 
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FIGURE 3—Almost 78 percent of all reported leaks occur 
within the upper 500 feet of casing strings. Leaks inside surface 
pipe are rare. 


roded to a point where it is hard to distinguish them from 
pipe as shown in Figure 5. There are exceptions to this 
as some wells pulled show only mild corrosion; however, 
they are in the minority. 


Causes of corrosion. Most operators agree that cor 
rosion is caused by a combination of: 

e Acidic water attack 

@ Dissimilar resistivity cell attack 

e Bacteria attack 


® Stray-current effect 
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Photographs show heavy corrosion damage .. . 
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FIGURE 4—This joint of casing was recovered from an East Texas well on abandonment. The pipe is completely corroded around 
80 percent of its circumference. The large 6 to 8-inch hole is typical of those found in the upper 500 feet of the string. 


FIGURE 5—This section of casing shows severity of corrosion problem in East Texas. Collars are almost indistinguishable from the 
pipe itself. The other joint of pipe was pulled from inside surface pipe and shows no corrosion. Pipe also was in good condition 


below 500 feet. 


Although any one of these can cause serious metal loss 
and casing leaks, the combined effect of all four con- 
tributes to the severity of the corrosion. A study of well 
logs and drilling data shows that from the surface to 
00 feet there are many high and low-resistivity stratas 
which cause dissimilar soil corrosion cells. This study 
orrelates with leak records and casing reclaim informa- 
tion. 

Bacteria attack may contribute to the severity of local- 
ized pitting. Casing strings from abandoned wells have 
been shown to contain black algae type deposits and scale 
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high in iron sulfide. One operator has grown active 
sulfate-reducing bacteria from scale removed from an 
abandoned well casing string. This bacteria forms hydro- 
gen sulfide which, in turn, converts to an acid. This acid 
reacts with iron in the casing resulting in deep pitting 
and metal loss. 

Some operators have run electrical tests and have found 
that current is being picked up on flow lines, tank bottoms 
and pipe lines. This current, which accelerates existing 
corrosion cells and adds to the problem of corrosion con- 
trol, flows into the well discharging from the casing. This 
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cause of corrosion can be eliminated by isolating the well 
from its equipment by means of insulating flanges o1 
inions. A few operators have started a program of In- 


sulating every well 


Cost of corrosion. Four methods are used in repairing 
casing leaks in the field: setting tubing packers, squeeze 
cementing, running patch tools, or setting short liners. 
Although setting a tubing packer is not a true casing 
repair, it is a method of preventing water from entering 
the production string. The cost of these repairs ranges 
from $500 to set packers to $3,500 and up for short 
liners, with the average cost about $2,500 per leak. 

During 1958, 103 casing leaks were repaired at an 
estimated cost of $267,500 to the field operators. Unless 
some corrosion-prevention program is started, this annual 
cost will exceed $500,000 within 10 years and $750,000 
within 20 years. 


Corrosion-control methods used. A few operators 
have tried spotting mud high in alkalinity behind the 
casing during workovers or pumping the mud from the 
surface with pressure pumps. Because of limited success, 
this method has not been used except on an experimental 
basis. On these wells, corrosion prevention was successful 
only as long as the mud was in contact with the pipe and 
retained its high content of alkalinity. Difficulty was 
encountered in obtaining 100 percent coverage of the 
casing. If the casing was not completely covered, corrosion 
then was accelerated at the exposed points. Also, it is 
possible to collapse the casing during pumping if corrosion 
has weakened the steel. 

Cathodic protection has been accepted as the most 
economical method of corrosion control. The cathodic 
protection process prevents corrosion by making the earth 
more positive than the steel casing. In doing this, hydro- 
gen is plated on the protected surface. The hydrogen gas 
passes through the earth to the surface. This formation 
of hydrogen leaves an abundance of hydroxyl ions result- 
ing in an alkaline environment. Since sulfate-reducing 
bacteria multiply or live in a pH range of 5 to 8 and 
will be retarded or killed at a pH of over 9, the alkaline 
environment prevents the bacteria from generating hydro- 
gen sulfide and corrosion is controlled. Therefore cathodic 
protection can prevent both concentration-cell action and 
bacteria attack if sufficient current is supplied. 


Cathodic protection current needed. In pipe line 
work current densities of 0.002 to 0.003 amperes per 
square foot are needed for corrosion prevention. How- 
ever, in well-casing protection, this criteria cannot be 
used. The amount of current required to prevent corrosion 
normally is determined by down-hole potential surveys 
and surface-potential measurements. In the East Texas 
field, down-hole surveys appear to be the most reliable 
method. This method measures the potential drop in the 
casing as increasing amounts of current are applied. As 
the corrosion cells are eliminated, the potentials taken 
will indicate when corrosion currents leaving the casing 
have been offset by the cathodic protection current from 
the rectifier. This amount of current is the minimum 
required to stop large corrosion cells. Therefore, some 
extra current is required to eliminate small corrosion 
cells which the down-hole survey could miss. 
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Current required for East Texas wells, as determined 
by this method, is from 1.5 to 2.0 amperes. This will 
erase all cells down to the 500-foot level where 78 per. 
cent of all leaks occur, and will retard corrosion to total 
depth. Nearly every operator who has applied cathodic 
protection has designed the units on a 2-ampere require. 
ment. 

The surface-potential method has substantiated the 
down-hole method; but because of the complex under. 
ground pipe line system and close proximity of wells, 
use of the method has been limited. 


Type and amount of cathodic protection used. Rec. 
tifiers utilizing graphite rods as ground beds have been 
used almost exclusively to apply current to well casing 
in East Texas. 

Cathodic protection has been applied to 459 wells 
using 332 rectifiers. Half of the companies are using two 
or more wells per rectifier with the others using single 
well installations. All have used an average of 4 anodes 
per unit with rectifier voltages up to 40 volts. 

An average unit consists of a small 4 or 10-ampere 
rectifier with voltage steps up to 35 volts. Rectifiers are 
mounted on poles at the well on single units or at the 
ground bed on multiple-well units. On electrified leases 
3-phase 440-volt rectifiers are installed, and on flowing 
leases single-phase 120-volt units are used. All wells are 
insulated from the flow line and other equipment as 
close to the christmas tree as practical by means of in- 
sulated unions or special flanges. 


Surface soil resistivities generally are high with few 
leases having soils below 2,000 ohms per cubic centi- 
meter. Old drilling-mud pits can be found, but these 


usually have resistivities from 4,000 to 8,000 ohms per 
cubic centimeter. On leases where water is being produced 
there usually is enough spillage or drains to give favorable 
soil conditions for good ground beds. However, many 
leases will not have conditions suitable for conventional 
cathodic-protection ground beds, and will require deep 
ground-bed installations before current can be applied to 
well casings. 


Cost and economics of cathodic protection. Average 
rectifier and ground-bed installation cost is $460, and the 
average cost per well is $300. Based on present installa- 
tions, annual operating and maintenance expense is $12 
per well. Therefore, depreciating the cathodic protection 
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unit over a 20-year period and considering salvage offset 
by major replacements, the depreciation, operating and 
maintenance expense will result in a yearly cost of about 
$30 per well (Table 1). 


TABLE 1—Estimated Expense of Cathodic Protection 
East Texas Field 


Material: ; 
Rectifier 18-volt 10-amp or 36-volt 10-amp $125.00 
6-3 x 60 graphite anodes @ $9.90 ee 60.40 
2,000-Ib coke backfill @ $56.00 per ton... ie 56.00 
400 ft #8 CP copper cable @ $101.00 per 1000. 40.40 
Miscellaneous fittings ey 28.00 
$309.80 
Labor-4 men 1 day each @ $20.00 per day a . 80.00 
Auto and truck a 20.20 
Engineering and supervision ; ; 50.00 
$460.00 
Cost per well eT , ie sien 230.00 
Estimated power cost based on present cost of units @ $1.50 per month per well 
Yearly cost ae ance seerannle 18.00 
Yearly cost of cathodic protection per well:* 
Initial cost depreciated @ 20 years ; $ 11.50 
Power cost 18.00 
$ 29.50 





* Assuming maintenance repairs to offset the salvage value of the unit in 20 years. 


For example, if an operator had 1,000 wells, it would 
cost $30,000 per year to install and operate cathodic 
protection. Over the next 10 years, it would cost $300,000. 
Corrosion would cost $181,250 in the same period based 
on the over-all leak average of the field. Over-all field 
corrosion cost is not great enough to justify total pro- 
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FIGURE 6—If cathodic protection is applied to all wells in 
1959, cumulative corrosion costs will not exceed cumulative 
cathodic protection costs by 1985. This is based on an estimated 
per well casing leak repair cost of $2,500 and 1,000 wells. 
Because of leak frequency variations, it is obvious that cathodic 
protection installations should be considered only for given areas. 
For example, it would not be economical to install cathodic 
protection in Section B (Figure 1) due to the low leak frequency 
of three per 1,000 wells. 


tection of the field (Figure 6). However, in Section E 
Figure 1) where as high as 16 leaks per 1,000 wells are 
occurring per year, the saving by cathodic protection 
could be in the range of $300,000 before wells are 
abandoned. In Section B, a leak rate of 3 per 1,000 wells 
per year is indicated. Therefore, cathodic protection in 
this area is not economical. Each operator should deter- 
mine what corrosion is costing him, lease by lease, and 
section by section, and then compare this cost with the 
Cost of cathodic protection (Table 2 


TABLE 2—Cumulative Corrosion Cost Versus Cumulative 
Cathodic Protection Cost 





























| | 
Cumulative 
Cathodic 
Protection | Cumulative 
Cumulative Cumulative} Cost @ Corrosion 
Leaks /1000 Yearly Corrosion $30/Well/ | Cost From 
Year Wells Cost Cost | Year 1959 

1932... .| c $ 250 $ 250 
1933... 3 500 750 | 
1934... .| 5 500 | 1,250 
1935... 8 750 2,000 
1936... 7 2,250 4,250 
1937.. 2.4 1,750 6,000 
1938... 3.3 2,250 8,250 
1939... 4.3 2,500 10,750 
1940... 6.7 6,000 16,750 
1941... 8.7 5,000 21,750 
1942... 10.2 3 750 25,500 
1943... 11.1 2,250 27,750 
1944... 13.5 6,000 33,750 
1945... 15.5 5,000 38,750 
1946... 18.1 6,500 45,250 
1947... 20.6 6,250 51,500 
1948.. 23.8 8,000 59,500 
1949... 27.8 10,000 69,500 
1950... 31.6 9,500 79,000 
1951... 34.9 8,250 87,250 
1952.. 38.3 8,500 95,750 
1953.... 43.0 11,750 107,500 
1954... 47.4 11,000 118,500 
1955... 51.4 10,000 128,500 
1956... 56.9 13,750 142,250 
1957... 63.9 17,500 159,750 Ree : 
1958... .| 69.2 13,250 173,000 ane ee A 
1959... .| 75.2 15,000 188.000 % 30,000 $ 15.000 
1960. 81.4 15.500 203,500 60,000 30,500 
1961... .| 87.9 16,250 | 219.75 90.000 46,750 
1962. 94.8 17,250 | 237,000 120,000 64,000 
1963....} 101.9 17,750 | 254,750 150,000 81,750 
1964... | 109.2 | 18250 | 273,000 180,000 100,000 
1965....| 116.9 | 19,250 | 292,250 210,000 119,250 
1966. 124.9 | 20,000 312,250 240,000 139,250 
1967 133.1 20,500 | 332,750 270.090 159,750 
1968 141.7 21,500 354,250 300,000 | 181,250 
1969....| 150.6 22,250 | 376,500 330,000 | 203,500 
1970 159.6 22'500 | 399,000 360,000 | 226,000 
1971 169.0 | 23,500 | 422,500 390,000 | 249,500 
1972....] 177.5 21,250 | 443,750 420,000 270,750 
1973 188.5 27.5 471,250 450,000 298,250 
1974 199.6 | 27.750 499,000 480,000 326.000 
1975 210.0 | 26,000 525,000 510,000 352,000 
1976 220.0 | 25,000 550,000 540.000 377,000 
1977. 230.0 | 25,000 | 575,000 570,000 402,000 
1978....| 245.0 | 37,500 | 612,600 600, 439,500 








Summary. Most operators believe that corrosion is 
caused by acidic waters, bacteria, dissimlar soils, and stray 
current effects. Seventy-five percent of all casing leaks 
occur within 500 feet of the surface. 1,350 total leaks 
were reported through 1958, and it is estimated that 2,400 
will occur by the end of 1968. Cathodic protection is the 
most economical approach to corrosion control. The aver- 
age cost of cathodic protection is $30 per year per well 
which includes power cost, depreciation and maintenance. 
The average cost of a rectifier unit is $460. There have 
been 332 rectifiers installed for protection of 459 wells. 
The average requirement is 2 amperes with rectifiers 
operating up to 40 volts. Corrosion is costing from $7.50 
to $40 per year per well. Field-wide corrosion control by 
cathodic protection is not economically feasible at the 
present time, based on available data of corrosion cost 
and protection expenses. Many leases, however, are ex- 
periencing corrosion so severe that prevention is necessary 
for economical operation. 

Each operator must evaluate his corrosion cost and his 
anticipated corrosion cost, and then compare this cost 


with cathodic-protection expenses. 


This article is based on a paper entitled “External 
Casing Corrosion and Prevention in the East Texas Field” 
which was presented at the 1959 Southern District meet- 
ing, API Division of Production, New Orleans. 


—-The End 
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Supply company dilemma 





Industry purchases are up— 


suppliers profits are down 


During the first quarter, purchases of oil country 
goods increased 36.9 percent over the same 1958 


period 


DespireE two drilling activity 
deterrents, oversupply of crude and 
excessive productive capacity, pur- 
goods are ex- 
to 10 percent 
during 1959. However, the pattern of 


chases of oil country 
pected to increase 5 


slim supply company profits set in 
1958 (22 


of .35 percent of net sales 


companies had an average 
are expect- 
ed to continue into 1960, with a pos- 
sibility of slight improvement. 
Drillers and producers set the pace 
pur- 
chases with a heavy buying spurt 


for a substantial increase in 
during the first quarter. According 
to a recent survey by Price Water- 
house and Company, oil industry pur- 
chases from 26 supply companies 
totaled $202.8 million, 36.9 percent 
greater than the $148.1 million re- 
ported for the first quarter of 1958. 

Purchases of tubular products, 
which account for 40-55 percent of 
supply company business, totaled 
$97.1 million during the first quarter, 
up 94.7 percent over the same 1958 
period. Non-tubular goods purchases 
were up 7.6 percent to a total of 
$105.7 million. 

A Wortp OIL the 
following reasons for a predicted in- 
crease in purchases of tubular and 
non-tubular goods this year: 


survey reveals 


@ Improved business conditions, in- 
cluding tighter import controls, 
increased demand for oil and gas 
products, and a substantial in- 
crease in oil company profits. 
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@ Rig activity, though still far be- 
low the peak years of 1956-57, 
is up from 1958. 


@ After living off of stocks during 
the tight recession months of 
1958, oil companies started re- 
building inventories early this 
year. 


@ Some companies are stockpiling 
oil country goods in anticipation 
of a possible steel strike this 


summer. Others are protecting 
inventories by using in-transit 
goods to save their tangible 


stocks. 


These factors are expected to over- 
ride the oversupply and excessive 


Purchases of Tubular 


Goods Increased 94.7 Percent in First Quarter 


productive capacity deterrents, ang 
lead the way to a better sales yeq 
for supply companies, though tot, 
volume still will be considerably by. 
1956-57. 


As a result of the heavy buying 


low the records set in 
during the first and second quarter 
purchases will taper off during th 
second half of the year, particular) 
in tubular goods. If there is a stee 
strike, purchases will drop off ever 
more sharply with the resulting short. 







age of materials. 





Why profits are down. Suppl 
company officials point out severa 
reasons for their poor profit showing 
1958: (1) The ' 


forced supply companies to pare 





during recession 





profits to get a share of the business 





This competitive situation is ex. 





pected to continue for quite some 





time. (2) Cost of goods supply conm- 
panies manufacture went up, but not 






the prices. 





(3) As a result of stepped up com. 
petition, profit margins decreased on 






goods for other manufacturers. (4 
Because of the many idle rigs, a com- 
paratively small number of major 
Sup- 


ply company profits on rock bits were 







machinery items were sold. (5 








reduced from 10 percent to 7.5 per 
cent after a price cut on May 1, 1958. 






However, some supply company 
spokesmen are more optimistic about 
the future than others. They believe 







the profit picture may improve this 
year through more efficient operations 
resulting from economies adopted 
during the recession, and the expected 
increase in oil industry purchases dur- 
ing 1959. 



















FIRST QUARTER SALES 
| No. of Cos. — —__ |§--_-_——_— Percent 
Material Reporting 1959 1958 Change 
Tubular Products: 
a. Oil country goods , 13 $ 67,993,000 | $ 31,440,000 +116.3 
b. Line pipe, except continuous weld 12 4,906,000 2,610,000 + 87.9 
c. Continuous weld ; 10 5,300,000 | 8,647,000 + 45.3 
d. All other pipe 9 2'224'000 1:943,000 + 14.5 
e. Detail not reported 13 16,641,000 10,216,000 + 62.9 
Total tubular products Ba call 26 97,064,000 49,856,000 + 94.7 
Non-Tubular Products: = 
a. Rock bits 11 13,104,000 14,348,000 8.4 
b. Pumping units 11 4,828,000 4,507 ,000 + 7.1 
c. Sucker rods... : 11 5,035,000 4.227.000 + 19.1 
d. Sub-surface pumps and parts.......} 11 4,957,000 4,526,000 + 9.5 
e. Drilling equipment 8 6,340,000 4,149,000 + 52.8 
f. Wire rope.... ; Af 11 1,908,000 1,687,000 + 13.1 
g. All other non-tubular. . me | 11 50,844,000 46,441,000 + 9.9 
h. Detail not reported 14 18,679,000 18,382,000 + 1.6 
a i so i Tees ces ay a 
Total non-tubular products. . 25 105,695,000 98,267,000 + 7.6 
Total net sales 26 202,759,000 148,123,000 + 36.9 


* 1959 reports included revised amounts for 1958. 
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xi’ How to plan a directional well 

rters 
the 
larly 

Stee 

he By John B. Buchanan 
hort University of Oklahoma, Norman KOP 
ph The basic fundamental termi- 
vera, nology and calculations of a A=Drift Anal 
wh directional drilling operation, a as ae . 
sion Must first be understood prior : B= Drift Angle Build Up 
par— to planning the projected hole: i 

nes § © The kickoff point, or KOP, isthe } 5 

€x-@ depth at which the original deviation = 
ome BH of the hole is begun (Figure 1 rT) 
-Om- o) 
a ® Deviation or throw is the horizon- = 

tal distance between two survey points Ps 

om between the surface location and + 

lon 22y point in the well. L 

4 @The drift angle is the angular + 4 
om- § deviation of the hole from vertical. = 
ajor we a ; a 
Sup © The rate of increase of the drift 
were Bangle is know n as the drift angle Th 7 200 
per: I buildup and is expressed as the num- row: 

958 ber of degrees increase tor a certain 

drilled footage; for example, 2 de- 

any B  crees per 100 feet. FIGURE 1—Schematic presentation of terms used in drilling a directional well. 
pout 
ieve® © True vertical depth, or TVD, is 


this ® the actual below-surface depth as 


















ion ® COmpared to the measured drilling 
oted depth, or MD. 
cted ® Closure is the distance and direc- Surface 
dur- ie - Location 
tion, in a horizontal plane, of the bot- 
tom of the hole from the surface loca- 
tion (Figure 2) 
' ; _ ; Horizontal Course 
rter | _¢ The target is the objective of the Of Well 
a directional well, usually square o1 
rectangular in shape. 
: Tables similar to Tables 1 through 
mig 4 are useful in the planning of direc- 
) tionally drilled wells. 
The following problem has been 
prepared to illustrate the basic calcu- 
ii lations involved in planning a direc- 
7 tional drilling operation. Figure 3 is 
4 plot of the results obtained from Example: The Closure Of 
: the solution of the problem. This Well Can Be 
} Bottom Of Written As 1500, 
; DATA Hole N 45° E. 
= The bottom-hole objective of this 
— @ well is a 400-foot square with the 


ce ar 9 7259 Vay iy o9N2/R > : e 2 i i 
— Sr ewer feet N79 28°E of the FIGURE 2—The closure of this directional well can be described as a_ horizontal 
surface location. This square must be distance of 1,500 feet N 45 degrees E from the surface location to the bottom of the hole. 
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penetrated at a depth of 8,500 feet Surface 
TVD. and the hole must be controlled 


within this area to a total depth of 


approximately 10,700 feet TVD. FIGURE 3—Plotted results of a sample 
directionally-drilled well. 








Proposed casing program 

16 -inch @ 150 feet in 22-inch hole 

10%-inch @ _ 1,800 feet in 15-inch hole 
7 -inch @ 11,700 feet in 9%-inch hole 
Company policy and experience in- 

dicate that a maximum drift angle of +2 1/2°/I00 


25 degrees may be attained. 


PROBLEM 
Develop a directional drilling plan. 1,950.72 


SOLUTION TVD 
Consideration of maximum drift 
angle. Determine the throw, TVD, 
and MD for a drift-angle build-up 
of 21% degrees per 100 feet of hole 


“= /2 








; haga: 25° Constant 
drilled to a maximum of 25 degrees. 
From Table 2: 

1. Throw 235.81 feet 

2,.TVD = 963.72 feet 

3. MD 1,000.00 feet 
Consideration of return-to-verti- 
cal portion of the hole. Determine 
the throw, TVD, and MD for start- 
ing the hole back to vertical from 25 
degrees at the rate of 2 degrees per , 
100 feet of hole drilled until a drift _7,305.94 
angle of 10 degrees is reached. From TVD 
Table 1: 

1. Throw = 237.69 feet 

2,.TVD = _ 709.06 feet 

3. MD - 750.00 feet 

Then determine the throw, TVD, 

and MD for bringing the hole back to 
vertical from 10 degrees at the rate 
of 1 degree per 100 feet of hole 
drilled. From Table 4: mi 11, 700.00 

1. Throw = 95.73 feet TVD 

2. TVD = 994.14 feet 

3. MD = 1,000.00 feet 


Consideration of the constant- feet of throw remain to be accounted’ will give a throw of 42.26 feet per 


angle portion of the hole. After for. 100 feet of hole drilled. Dividing the 
the previous calculations, 2,166.47 From Table 2, an angle 25 degrees remaining 2,166.47 feet of throw by 
.4226, the measured depth remaining 


; to be drilled is 5,126.53 feet. 
TABLE 1—This Table Is Used to Determine the Maximum Buildup Throw of a Well in : ; a. 
Any Direction When the Drift Angle Is Built Up At the Rate of 2 Degrees per 100 Feet Also from Table 2, drilling at an 
i = a §= eel, of 2) Gearest we ee 
TVD “oy . wenel 5 
| aii iia | a... en 90.63 feet of true vertical depth per 
Depth-ft. | degrees | Throw-ft. | Throw-ft. | ft. TVD-ft. 100 feet of hole drilled. Multiplying 
KOP | 0 0 0 the 5,126.53 feet of MD by .9063, the 
100 3.49 3.49 99.9: 99.94 poms ‘ ’ 
200 | 6.98 10.47 99.76 199.70 ['VD will be 4,646.17 feet. 
300 } 10.45 20.92 | 9.45 299.15 id 
400 ; 13.92 3454 =| = 99.03 398.18 1. Throw = 2,166.47 feet 
. oO L 4.00 02.2 IS. Se Y0,.00 — 
- 600 12 20.79 7299 | 97.8 504.47 2. TVD = 4,646.17 feet 
+ 700 24.19 97.18 97.0: 91.51 e f Ro 
+ 800 16 27.56 124.74 5.1: 787.63 3. MD = 5,126.53 feet 
+ 900 30.90 155.64 


000 2 34.20 89.8 3. 976.7 P 
100 22 37.46 257 30 92. 069.4: Summation of results 


+1, 
Hes 

+1,200 ; 40.67 | 267.97 91.35 ,160.78 . 7 re ° 
+1300 26 43.84 31181 89.88 "250.66 . Total Throw = 2,735.70 feet 
+ l, 

+ * 

+1, 





6,596.89' 25° 7JI4 MD 


TVD 





- 27100 
10° 7,864MD 


e e—Oonrnr er Ne ee ee oe oe oo. 6. 





8,300.09" 
TVD 





MD 


2,735.70 O° 12,264 
Throw MD 





——_——— 











400 ‘ | 46.95 358.76 88.29 7 : F 
500 50.00 108.76 38.60 ° Total T V D — 7,313.09 feet 
600 3% | 52.99 | 461.75 84.80 * = 7 
+1,700 , 3 55.92 517.67 | 82.90 >. - otal MD — 7,876.53 feet 
+1,900 33 | 61.57 638.02 78.80 i i of 
19°00 6428 | 702.30 Ly Determination of KOP. A total 
| ae _ 7,313.09 feet of TVD has been ac- 


+1,800 : 36 58.78 576.45 | 80.90 


00 SI tn ine ot 
Om boo 

CN POO 

WOmnwwgy 


yon 
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of 





TABLE 2—This Table Is Used to Determine the Maximum Buildup Throw of a Well in 
Any Direction When the Drift Angle Is Built Up At the Rate of whit aa per 100 Feet 














| TVD 
Angle- Cum. Guagetiee- Cum. 

Depth-ft. degrees | Throw-ft. | Throw-ft. TVD-ft. 

KOP 0 | 0 0 0 0 
+ 100 : 214 4.36 4.36 99.90 99.90 
4 200 : 5 8.72 13.08 99.62 199.52 

300 7% 13.05 99.14 298.66 
L 400 10 17.36 98.48 397.14 
4 500 12% | 21.64 97.63 494.77 
+ 600 15 | 25.88 | 96.59 591.36 
+ 700 : 17% 30.07 95.37 686.73 
L 300 20 | 34.20 93.97 780.70 
L 900 22% 38.27 92.39 873.09 
41,000 25 42.26 90.63 963.72 
41.100 : 27% 46.17 88.70 1,052.42 
41/200 30 50.00 86.60 | 1,139.02 
41.300 3214 53.73 | 84.34 | 1,223.36 
41'400 35 57.36 81.92 1,305.28 

Se ; 37% 60.88 79.34 1,384.62 
41,600... eee *~ 40 64.28 76.60 1,461.22 


TABLE 3—This Table Is Used to Determine the Maximum Buildup Throw of a Well in 
Any Direction When the Drift — is Built heal At the Rate of 3 Degrees per 100 Foot 


| 











| 
| ao | 








| Angle- | Cum. | Correction- Cum. 
Depth-ft. degrees Throw-ft. | Throw-ft. TVD-ft. 
KOP. 0 | 0 0 0 | 
+ 100 Schee | 3 5.23 | 5.23 99.86 
+ 200 : | 6 10.45 15.68 99.45 
+ 300 a 9 15.64 31.32 98.77 
+ 400 | 12 20.79 52.11 97.81 
+ 500 : ; } 15 25.88 | 77.99 96.59 
+ 600 ‘ 18 30.90 | 108.89 95.11 
+ 700 , | 21 35.84 144.73 93.36 
+ 800 ‘ ‘ } 24 40.67 185.40 91.35 
+ 900 : 27 45.40 230.80 89.10 
+1,000 30 50.00 280.80 86.60 
+1,100 33 54.46 335.26 83.87 
+1,200 36 58.78 394.04 80.90 
+1,300 39 | 62.93 456.97 77.71 1,190.48 
+1,400 $2 66.91 |} §23.88 74.31 1,264.79 
+1,500 45 70.71 | 594.59 70.71 1,335.50 


TABLE 4—These Data Are Used to Return a Direction Hole to Vertical At the Rate of 
1 Degree per 100 Feet 














TVD 
Angle- | Cum. Correction- Cu 

Depth-ft. gunees | Throw-ft. | Throw-ft. ft. | TVD-f ft. 

0 0 0 0 0 
l | 1.75 1.75 | 99.98 | 99.98 
2 3.49 5.24 99.94 199.92 
3 5.23 10.47 99.86 299.78 
6.98 17.45 99.76 399.54 
5 8.72 26.17 99.62 499.16 
6 10.45 36.62 | 99.45 598.61 
rf 12.19 48.81 99.25 697.86 
8 13.92 62.73 99.03 796.89 
Q 15.64 : 98.77 895.66 
| 10 17.36 95.7: 98.48 994.14 
12 20.79 | 116.52 97.81 1,091.95 
14 24.19 | 140.71 97.03 1,188.98 
6 27.56 | 168.27 96.13 1,285.11 
18 30.90 199.17 95.11 1,380.22 
20 34.20 233.37 93.97 1,474.19 
22 37.46 | 270.83 92.72 1,566.91 
24 40.67 91.35 | 1,658.26 
26 43.84 | 89.88 1,748.14 
28 46.95 | 88.29 1,836.43 
30 50.00 86.60 1,923.03 
2 52.99 84.80 2,007.83 
34 55.92 82.90 2,090.73 
36 58.78 | 619. ‘98 80.90 2,171.63 
38 61.57 681.55 78.80 2,250.43 
40 64.28 | 745.83 76.60 2,327.03 


counted for. The hole must be ver- 
tical at 8,300 feet. Subtracting the 
7,313.09 feet from 8,300 feet, the 
KOP will be at approximately 987 
leet 


Summary of directional drilling 
plan 
1. Assume hole 
feet MD. 
Increase angle 2% degrees per 
100 feet from 987 feet to 1.987 feet 
MD (1,950.72 feet TVD 


vertical at 987 
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3. Maintain average angle of 25 
degrees from 1,987 feet MD to 7,114 
feet MD (6,596.89 feet TVD). 

4. Decrease angle 2 degrees per 
100 feet from 7,114 feet MD to 7,864 
feet MD (7,305.94 feet TVD). 

Decrease angle 1 degree per 100 
feet from 7,864 feet MD to 8,864 MD 
8,300.09 feet TVD 

6. Deflect 2,735.7 feet N79°28’E of 

surface location at 8,300.00 TVD . 
—The End 


Down-hole plastic pipe 
installations draw interest 





Continued from Page 92 


important is the moduli difference be- 
tween steel and reinforced plastic tub- 
ing. Hence, each well must be specifi- 
cally designed. At this writing, the 
longest string of plastic pipe in a pro- 
duction well is 1,024 feet, but depths 
of 1,500-1,700 feet are possible under 
ideal operating conditions. 

In many production wells, use of 
this tubing has eliminated rod trouble, 
since it apparently acts, in its non- 
conductor capacity, as an electrolytic 
barrier. In other wells, the frequency 
of rod failure has been materially 
lessened. The tubing has been used 
elsewhere because of its low thermal 
conductivity and smooth interior min- 
imize paraffin deposition. 

The author does not wish to portray 
reinforced plastic tubing as a panacea 
for the oil industry. Its lack of certain 
mechanical properties is one limita- 
tion. Economic considerations preclude 
its use in other applications. However, 
advantages of plastic pipe installations 
are apparent when applied to well 
types discussed here. This article is 
intended to inform the producing in- 
dustry of another material of potential 
benefit in the control of surface and 


The End 


down-hole corrosion. 
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Independents do much of 
the drilling in all areas 


Smaller operators in 1958 drilled from 75 to 100 


percent of wells in all but a few districts 


By L. J. Logan, 


MoreE THAN 6.500 USS. independ- 
ent operators and smaller companies 
drilled almost 80 percent of all U.S. 
wells, and from 90 to 100 percent of 
the wells in 
1958. 


numerous areas during 


Independents drilled about 38,500 
wells out of 48,541 completed in the 
country. This is indicated by the ac- 
companying table based on the drill- 
99 


ing reports of 22 major companies. 
The major companies drilled about 
9,800 wells, or slightly over 20 percent 
of the U.S. total. 

During 1958, from 95 to 100 per- 
cent of the drilling was done by inde- 
pendent operators in New York, West 
Virginia, Ohio, Kentucky, Indiana, 
Michigan and Alabama. In 
the 
shallow, 


those 


states wells are predominantly 


production is small, and 


drilling costs are moderate. 

Under similar conditions, the inde- 
pendents drilled 90 to 95 percent of 
the wells in Pennsylvania, Arkansas, 
Kansas and North Texas. They drilled 
85 to 90 percent of the wells in South 
Dakota, Colorado, North Louisiana, 
Eastern Texas and Southwest Texas, 
and 82 percent of those in Nebraska. 
drilled 


percent of the wells, or somewhat less 


Independents around 795 


than their national average ratio, in 
Illinois, Wyoming, New Mexico, the 


upper Texas Gulf Coast and the 
Texas Panhandle. They drilled only 
around 60 percent of the wells in 


Montana, Mississippi and California, 
where they were deterred by such 
factors as market conditions and drill- 


ing costs. 


Big company areas. There are only 
a few areas where the independent 
operators drill fewer wells than the 
major companies. They include South 


110 
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Louisiana, North Dakota, Utah and 
West Texas. 


Independents in 1958 drilled only 
| 


42 


there by the large amount of capity 
required. The area has the deepey 
drilling in 


major companies usually drill jointh 


percent ol 


the 


country. 


the wells in Sout 
Louisiana. They are handicappe 


It also has 
much drilling offshore, where eye, 


to hold down costs and risks. 


Independents drilled only 46 per: 
cent of the wells in North Dakota, 3} 
percent of 


those areas they are deterred by scar. 
city of promising acreage, deep and 
relatively expensive drilling, and lim. 
market 


ited 


extensive 
costly development, 


percent 


choice 


those in 


outlets 


leases. 


Utah, 


for 


and 


can 


of those in West Texas, Ip 


crude oil 
Major companies, in contrast, have 


can 


longer for markets for crude. 


Majority of States in 1958 


(Table is based on data reported by 22 larger companies) 





The End 


Independent Operators Drilled Large Proportions of Wells in 


and 4 





finance 
wait 























22 Major Rest of 
Companies* Industry 
Total 

Wells J of % of 
STATE or DISTRICT Drilled | Wells | Total Wells | Total 
Alabama... 85 2 2.4 83 | 97.6 
Arkansas 852 56 6.6 796 | 93.4 
California 1,367 571 41.8 796 | 58.2 
Colorado 850 116 13.6 734 | 86.4 
Illinois 2,302 517 22.5 1,785 77.5 
Indiana. 891 46 §.2 845 | 94.8 
Kansas 3,759 296 | 7.9 3,463 | 92.1 
Kentucky. . 1,812 47 | 2.6 1,765 | 97.4 
Louisiana. . 3,508 1,420 | 40.5 2,088 | 59.5 
North Louisiana 1,389 196 | 14.1 1,193 85.9 
South Louisiana 2,119 1,224 57.8 895 42.2 
Michigan 392 17 4.3 375 95.7 
Mississippi. 428 165 | 38.6 263 61.4 
Montana....... 306 116 37.9 190 62.1 
Nebraska 697 126 18.1 571 81.9 
New Mexico. . 1,970 498 25.3 1,472 74.7 
New York. 540 540 | 100.0 
North Dakota. . 408 220 | 53.9 188 46.1 
aa 988 3 0.3 985 99.7 
Oklahoma 7,047 847 12.0 6,200 88.0 
Pennsylvania 794 83 10.5 711 89.5 
ee rere 7 1 14.3 6 85.7 
: || ESR ae 17,283 4,185 24.2 13,098 75.8 

R.R. Comm. District 
1: South Central........... 988 215 21.8 773 | Tea 
2: Middle Gulf. .... ' 699 113 16.2 586 | 83.8 
ee ee 1,295 343 | 26.5 952 | 73.5 
4: Lower Gulf-S.W................ 1,128 170 15.1 958 | 84.9 
5-6: East Central and North East.. 1,033 127 | 12.3 906 | 87.7 
7B-9: North Central and North....| 5,874 377 | 6.4 5,497 | 93.6 
7C-8: West Central and West...... 4,960 2,461 | 49.6 2,499 50.4 
BG: Pammengie................. 1,306 379 29.0 927 | 71.0 
i.) Soo Eran, atria unreke seid 395 274 | 69.4 121 30.6 
West Virginia 836 1 0.1 835 | 99.9 
_. pers areata ase 711 177 24.9 534 75.1 
Other States}............ 113 11) 9.7 102 | 90.3 
Total United States.......... 48,341 9,795 | 20.3 38,546 | 79.7 


* Amerada, Atlantic, Carter, Cities Service, Continental, Gulf, Humble, Ohio, Pan America®, 
Phillips, Pure, Richfield, Shell, Sinclair, Socony-Mobil (Magnolia and General), Standard of Cali 
fornia (California Co. and Standard of Texas), Sun, Sunray Mid-Continent, The Texas Company; 
Tide Water, Union Oil of California and Union Producing. 


t Alaska, Arizona, Florida, Georgia, Idaho, Maryland, Missouri, Nevada, Oregon, Tennessé® 


Virginia, Washington. 
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By J. @. Anderson, Consultant 
Bakersfield. Calif. 


).7 

‘can, Tue Green River district of north- 

L— west Washington State is an area of 
major interest to many operators. De- 

pssee, d 


spite many difficulties, known data 
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FIGURE 2—Structural contour map of northern portion of 


the Kummer anticline, showing indicated complex structure. 


justify high promise of significant oil 
and gas reserves. The large popula- 
tion of the Puget Sound district en- 
sures a ready market for any oil and 
gas found. 

To date, no commercial success has 
been attained by any oil prospector. 
However, in recent years, a flurry of 
leasing and drilling activity was oc- 
casioned by the limited production ob- 
tained by the Sunshine Mining Com- 
pany in Grays Harbor County. In the 
Enumclaw district of Kings County, 
McCulloch Oil Exploration Company 
of California, Incorporated, stimulated 
more than passing interest with three 
wildcat ventures in 1957 and 1958. 
These tests had many significant shows 


Puget Sound area has several 
prospective oil and gas basins 


of high gravity oil in a large number 
of thick and permeable massive sand 
zones. 

Geological studies have proven the 
existence of a number of sedimentary 
basins. These basins contain large 
thicknesses of Upper Cretaceous and 
Tertiary rocks, both marine and non- 
marine. 

The necessary factors requisite to 
the origin and entrapment of oil and 
gas are favorably comparable to 
known productive areas in California. 
Lack of persistent wildcatting there- 
fore has limited success in several 
areas which are geologically promis- 
ing. By way of comparison, wildcat 
well density is over 75 times greater 
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in California oil basins than the po- 


tential basins in western Washington. 


Exploration obstacles. Various 
methods of geological exploration in 
western Washington have proven to 
be quite frustrating. Most of the land 
surface is covered with a dense growth 
of vegetation which precludes the ac- 
curate delineation of scattered out- 


Most 


outcrops are limited to road-cuts, pre- 


crops into a contiguous pattern. 


cipitous mountain slopes, and stream 


drainages. A surface geological map 


therefore resembles a jig-saw puzzle 


with most of the pieces missing. Sub- 
surface interpretations from such 
limited data are obviously, quite 


hazardous, especially in areas where 
structural and stratigraphic complex- 
ities are known to exist 

The 


cial 


presence of Pleistocene ela- 


debris in many of the lower 


to the ceolo- 


all 


obscured 


topographic areas adds 


gist’s frustration. Obviously. pre- 
glacial rock sequences are 


and the only available outcrops are 
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sought in the beds of streams and 
rivers which have incised a course be- 
neath the glacial debris. 

Many obstacles confront geophysi- 
cal exploration in such areas. In many 
instances the drilling of seismic shot 
holes has been almost impossible, es- 
pecially in areas of unconsolidated 


Fre- 


are 


elacial cobbles and boulders. 


quently, the reflections obtained 


seldom determinative of true subsur- 


face structural conditions. 

Gravimetric and magnetometer sur- 
veys occasionally provide subsurface 
clues. However, the presence of iron- 
rich basalt boulders in the glacial de- 
posits or buried masses of volcanic 
rocks frequently result in false anom- 
alies. 

The foregoing impediments to de- 
tailed exploration have inhibited wild- 


Many 


of the previous tests lacked permeable 


catting in western Washington. 


reservoir rocks although good oil 


shows in biogenetic source beds often 
were found to be present. It appears 


that areas to be considered for future 









drilling should be limited to those g 





tricts wherein the presence of clogy 


structures, permeable reservoir rock 


and definite oil shows can be dep, 


onstrated. 


Green River district promising. () 


the several districts which afford hig 
promise in western Washington, th 
Green River dp 
This distrie 
comprises approximately 600 squar 
miles and is roughly bounded in tp. 
angular pattern by the towns of Sez. 
( Figur 
most of the surface 
geology is obscured by dense vegeta 


author considers the 
trict to be prospective. 


tle, Tacoma and Enumclaw 


1). Here again, 


tion and glacial deposits. However, a 


of the surface and subsurface dat 
thus far obtained indicates a favor. 


able potential for oil and gas in thi 
area. 

A series of parallel folds occurs o 
the 
anticlinorium, 
general northward trend from th 


town of Enumclaw. Outcrops in th 


bed of the Green River have revealed 
although such fea- 


this series of folds, 
tures as length, 
faults, and stratigraphic variations ar 
Surprising! 
folds, know 


poss ible closure: 


partially obscured. 
enough, only one of these 
as the Black Diamond 
anticline, has been drilled to date. 


or 


A sequence of arkosic quartz-feld 
spar sands, sandy shales, carbonaceou' 
shales and occasional coal seam 


known as the Puget Series occurs if 
the Green River district. 
ments are upper Eocene in age ani 
in thickness from 2,000 to ove: 
10,000 feet. Most of these sediment 
are non-marine in origin but occa 
sional lagoonal or brackish water mo 


vary 


lusks have been found in thin inter 
beds. 

In adjacent areas, marine rocks 0 
Oligocene and Miocene age overlit 
the Puget Series. Such rocks may have 
been source beds for oil and gas whic! 
rocks of the 


Significant shows of 0 


migrated into. reservoir 
Puget Series. 
and gas from the Kummer anticlint 
tests prove the presence of migraton 
oil into this series. Substantial produc 
tion from non-marine sediments @ 
several oil fields in California ane 
more recently in Alaska proves tha! 
exploration for oil in such sediment 
can be highly successful. 


Area and flowing well. Test wel! 
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yielded significant information in eval- 
uating the oil and gas potential of the 
Green River district. In 1915, atten- 
tion was first drawn to this area by 
the drilling of a 1,403-foot core hole 
on the northern plunge of the anti- 
cline. This well, known as the Law- 
son test, was drilled to ascertain the 
subsurface extension of several coal 
sams which were then being mined 
in the adjacent Black Diamond dis- 
trict. At total depth, the well geysered, 
blowing the tools out of the hole. Fol- 
lowing abandonment, the well contin- 
ued to flow saline water and discharge 
vas by heads as high as 75 feet or 
more. Today, after 44 years, gas and 
water still bubble from this hole. 

From 1937 to 1940, drilling opera- 
tions were carried on in intermittent 
fahhion by the Sound Cities Gas & 
Oil Company. Their first well, “Bobb 
|” (see Figure 2), was drilled to a 
total depth of 3,440 feet. The hole 
was cased with 10-inch casing and all 
promising sand zones were gun per- 
forated in one operation. This resulted 
in the hole being flooded with water. 
The operators then placed a packer 
on the tubing at 3,200 feet and at- 
tempted to pump for production from 
intervals below 3,200 feet. Pumping 
operations yielded several hundred 
barrels of salt water per day along 
with a fair volume of gas. This gas 
was piped to the company’s other test, 
‘Kraupa 1” and was used for fuel to 
fre the boilers during drilling opera- 
tions. 

After pumping water and gas for 
ver a year, the Bobb well started 
making considerable free oil. The op- 
erators then erected a 600-barrel tank 
n the property. When completed, the 
well was flowing oil through the ttb- 
ing and was making considerable 
and. The flow was turned into the 
nk, and when it was approximately 
‘wo-thirds full of oil, the well “headed 

’ with such violence that the tank 
dllapsed. The well abruptly ceased 
lowing after heading in. Rods, tub- 
ing, and packer were pulled and it 
that a groove along 
he side of the packer was filled with 


Was discovered 


‘limy mineral deposit. This indicated 
lat the original groove permitted 


vater entry from up the hole into the 
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drilled on the Kummer anticline have 


zone below the packer during the long 
period of pumping. A complete water 
shut-off had been finally effected by 
the gradual deposition of lime scale in 
the groove. This resulted in the brief 
production of approximately 500 bar- 
rels of oil within a 14-hour period. 
High pressures had completely clogged 
the pump with sand thereby account- 
ing for the abrupt cessation of produc- 
tion. The oil was 24 to 26 gravity. 

In an attempt to ensure production, 
the operators then placed a charge of 
200 quarts of nitroglycerine in the 
bottom of the hole. The charge was 
exploded, the casing collapsed, and 
all further attempts to clean out to 
bottom were futile. 


The oil zone in the Bobb well con- 
sisted of a 20-foot sand bed which was 
sealed up dip by a large normal fault. 

In the period from 1945 to 1957, 
three other wildcat tests were drilled 
on the Kummer anticline. All of these 
wells had interesting shows of oil and 
gas but no commercial promise. A 
geological review of the surface out- 
crops and all sub-surface data by the 
resulted recommendations 
for further prospecting. All previous 
tests the northeast 
flank of the structure and were pre- 


writer in 


were located on 


sumed to be too low structurally for 
anticlinal closure. 


Recent tests had good shows. In 
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1957 and 1958, McCulloch Oil Ex- 
ploration Company of California, In- 
corporated, drilled three tests on this 
structure. Core analyses from these 
wells showed permeabilities ranging 
from 50 to 3,500 millidarcys and po- 
rosities as high as 35 percent. Most 
of the massive sand zones penetrated 
had oil and gas shows. These shows 
were manifested by a bright blue fluo- 
rescene of the ditch cuttings under 
ultra-violet light. Some of the cores 
had a light tan oil staining and oc- 
casionally bled free oil. A total of 16 
sand zones were correlated in these 
wells. The combined thickness of the 
sands averages 1,800 feet. The oil 
shows in these sand zones are depicted 
in the cross section, Figure 3. 


Electrical logs of the three wells 
indicated all sand zones to be wet with 
salt water. Several drill stem tests con- 
firmed this fact, yielding nothing but 
a small volume of mud, salt water, 
and a slight oil scum. Oil samples 
were too meager for analysis but an 
approximation of 30 gravity or better 
would be reasonable. 

At the present time, there is no 
proof that structural closure exists on 
the Kummer anticline (see Figure 2). 
All of the wells thus far drilled ap- 
pear to be located on the north 
plunge. There is ample evidence that 
fault traps exist. However, with the 
exception of the Bobb 1 well, the fault 
blocks on the north plunge have 
proven to be barren. 


Other structures untested. It 
should be emphasized again that the 
Kummer anticline is but one of a 
series of folds in the Green River dis- 
trict that has been only partially tested 
to date. Limited data indicates that 
these folds have lengths of from 6 to 
10 miles and average widths of from 
2 to 3 miles. The hope for commercial 
success in any future prospecting in 
this area is based on the following 
conclusions: 

1. It is likely that millions of bar- 
rels of oil have traveled through 
the many porous sand zones of 
the Puget Series. Entrapment of 
portions of this oil in commer- 

Continued on Page 117 
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IN THE FIELD, the engineer observes various component parts IN THE FIELD TESTING LAB, new products are tested prior 





















that he has installed as part of the field testing program. to on-location field testing. a 
an 
PART 11: FIELD TESTING THE DEVELOPMENT of a new 
pump valve design recently intro 
duced to the oil industry required 
four years of research and field tests, 
Know your mud pump— more than 300 separate field installa- 
tions of 52 different designs, the 
‘“ concentrated efforts of three field en- 
it can save you money gineers, and the help of 33 sales 
representatives before it could be ol- 
fered as a marketable product. 
A testing program, if conducted 
only in the field, is very costly and th 
Introduction of new oil field products includes lab- _ inconclusive. The cost is usually bome Fy 
oratory and on-location field testing programs pe A AS Sh O 
2 : £ oss of operational time. ™ 
There are three good reasons why § “ 
proving of products through field tests la 
alone create unnecessary costs for the f, 
By Clarence Reed manufacturer of drilling equipment: i 
Project Enginee1 | 
Mission Manufacturing Co., Houston ¢ Invariably a large percentage ® 
: inconclusive tests results from the m 
lack of complete 24-hour control ot 





of the pump operation. 
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we 
pris TYPICAL STEPS (right) necessary dur- 
ing the field testing program to arrive at 
an acceptable oil field slush pump valve. 












e Chances are increased that the 
new test equipment will be lost or 
tro- misplaced. 
we: ® Because the experimental instal- 
me lation must be subjected to the 
the requirements of the drilling pro- 
“ gram, and test conditions are not 
ales always the best even on rigs oper- 
of- I ated by the most cooperative 

companies. 

ted Realizing the importance of holding 
ind the cost of their products down and 
" obtaining more accurate field infor- 
"7 mation, some manufacturers of drill- 
hy ing equipment are conducting rigid 
p “field” tests of their products in the 
he laboratory before testing them in the 

held. As a result, the prototype prod- 

ucts are being tested under closely 
of controlled laboratory conditions, and 
he more conclusive evaluations are being 
‘ol obtained 


The field testing program includes 
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field testing program .. 





Design engineering 


Evolution of a slush pump valve 


FROM A NEED RESOLVED... 








Field testing laboratory , 





On-location field testing 





PAINSTAKING DEVELOPMENT... 







A total of 7 different types of design and 
20 different field installations 





Design engineering 
A 
Field testing laboratory C> 







On-location field testing 





Design engineering 


A PROVEN PRODUCT... 


A total of 70 different designs and 
150 field installations 








Field testing laboratory Cc) 





On-location field testing 


MEET FUTURE OPERATIONAL 










A total of 315 designs and 
600 field installations 








DEMANDS 








two-phases laboratory field testing and 
on-location field testing. 


Laboratory field testing. This 
program is primarily for elimination 
purposes and is conducted in the lab- 
oratory pumps under conditions made 
purposely severe so that fluid end 
parts failures will be accelerated. ‘The 
first pump installation has now been 
increased to three pumps and it has 
been found that every dollar invested 
in this controlled testing will return 
as much usable data as will the actual 
rig installation. Sharp sand is added 
to the drilling mud and changed from 


time to time as it is worn smooth. 


The pumps are usually run at max- 
imum pressures and, sometimes, badly 
worn mating parts are even provided 
such as oversize liners when piston 
tests are in progress. Approximately 3 
out of 4 designs can thus be eliminat- 





ed before the project is sent to the 
drilling rig. 


On-location field testing. The 
acid test of a new design should be 
conducted on actual drilling rigs, by 
several resident engineers in widely 
separated areas at the same time. 

Because most drilling men are vital- 
ly interested in improvements in their 
equipment, the field test engineer gen- 
erally has all the cooperation he 
requires from the drilling crew. Nor- 
mally, he is conducting tests using 
material which has been designed and 
prepared at the main plant, in an 
effort to solve some particular prob- 
lem in his area. Usually, these designs 
are the direct result of a drilling 
man’s long association with a specific 
problem. 

Such cooperation between field men 
and the test engineer, resulted in the 
development of a piston rod with tool 
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joint crosshead threads, for faster in- 
stallation in the pump, which is now 
covered by an API standard and is 


specified as original equipment for 
| 


many pumps 

Anothe1 example is a tool for re- 
moving the piston from the rod which 
evolved from the long standing oil 
field practice of holding the piston 
rod vertically and dropping a heavy 
sub over the rod from the crosshead 
end to strike the piston and remove it 
Other designs, which may be adopted 
from new processes or materials from 
other industries, are sent to the field 
test engineer by the company’s design 
engineers along with complete de- 
scription covering the purpose of the 
test, the type installation required, 
and an approximate date deadline for 
his summary of conclusion 

From the large number of rigs the 
test engineer has available, he can 
then select the location which pro- 


vides the conditions required. 


Why over-all field testing is 
needed. ‘This type of field testing is 
being accepted by an increasing num- 
ber of manufacturers. No matter how 
conditions are 


carefully field dupli- 


cated at the plant, there are some 
factors critical to fluid end parts oper- 
ation which cannot be reproduced 
under laboratory conditions. It also 
would be impractical to attempt to 
duplicate all of the vastly different 
conditions which are more or less pe- 
culiar to particular areas. 

In Louisiana, higher pump _pres- 
sures are required with greater drill- 
ing depths. In some Mid-Continent 
fields, smaller mud pumps may be 
used but clear water is pumped with 
resulting low cushioning effect on the 
valves: this results in large shock 
loads and more rapid failures. 

Water drilling with higher speeds 
in this, and other areas, will account 
for increased wear on pump rods, 


liners, and other moving fluid end 
parts. In the hard rock country of the 
Rocky Mountain area and the gravel 
beds of the Texas Gulf Coast. the 
drilling fluid carries rock particles 
which may damage the valve sealing 
member. 

Texas, 


In Southwest even moder- 


ately deep wells have encountered 
exteremely high bottom hole tempera- 


tures resulting in rapid failure of some 


of the best synthetic rubber parts. In 
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the Permian Basin and areas of Lake 
Maracaibo, 


parts is a real problem because of 


failure of metal pump 


corroding properties of formation 
fluids encountered in one case and 
the high oxvgen content of the water 
used for making the drilling mud in 
the other. 

In almost all areas the operator 
may require high pump pressures o1 
may drill through formations requir- 
ing lost circulation material. In drill- 


hole. 


water at high speed and low pressures 


ing the surface in a specific 
may be circulated. However, with an 
increase in depth a few days later, 
a heavy oil base mud may be used at 
high pressures and temperatures. The 
same fluid end parts may be called on 
to withstand all of these conditions, 
so they must be proof-tested as widely 
as possible. 

Materials and designs are available, 
and have been field proven to handle 
most of these individual problems. 
However, many were eliminated from 
consideration when the rig was moved 
a few miles and vastly different con- 
ditions were encountered 

Stainless steel pump liners proved 
an economic advantage in solving the 
West Texas and the Venezuelan cor- 
rosion problems, and a special tough 
synthetic material took care of the 
gravel in rock cutting problems in the 
case of the valve sealing member. 
These parts offered economic opera- 
tion under certain problem conditions. 
Even though the material was more 
costly, a widespread field test program 
proved that they would work satis- 
factorily when most other conditions 
were encountered. 

The design also must be such that 
installation can be accomplished by 
inexperienced “hands” as well as those 
with long rig service. This can only 
be determined in the field. For ex- 
ample, a particular rod gland packing 
design gave superior results at a plant 
installation, but failed in short order 
in several field tests because its many 
parts did not allow foolproof instal- 


lations. 


Standard parts comparison is 
necessary. 


always prefers to install new 


The test representative 
“stand- 
ard” material on one side of the pump 
so that a direct comparison can be 
made with the experimental design. 
“Why use any of the regular ma- 


terial—I know it won’t do the job,” 





is often the voiced objection to this 
procedure; but new regular control 
material might perform adequate) 
during the test, or conditions ma 
change enough to allow misleading 
though excellent) service life fron 
the experimental parts, if new “stand. 
ard” parts are not used for diree 
comparison. During an installation of 
this nature all mating parts should by 
in good serviceable condition. 

If a piston test is being run, the 
liners on both sides of the pump (wit! 
both test and “control” equipment 
must be within a few thousandths of 
the same size and must have the same 
smooth inside surface. 

If a test of a pump valve is being 
installed, the upper valve stem guides 
must be in good condition. The instal. 
lation may be made at a time when 
the pump is to be down for several 
hours, making round trips, waiting on 
cement, or moving the rig. However, 
they are usually made in the middle 
of the night and with no assistance 
from the crew members as they may 
be needed more urgently for other 
jobs. Such periods of inactivity will 
also be used to inspect the material 
during the progress of the test. 

The proper conduct of a field test 
is a hard job. The field test represent- 
ative may have 50 or more test instal- 
lations running at the same time on 
widely scattered rigs so every. effort 
must be made to keep up with all 
changes in key rig personnel, familiar- 
izing all with the test material being 
run. Their cooperation in saving all 
parts that are removed and recording 
all pertinent data in the drilling re- 
port is vitally important for good 
results. 

On some test projects, where accu- 
rate control is necessary, the engineer 
will remain on the rig for several days 
at a time to insure that he is present 
when anything occurs which is con- 
sidered important to the proper con- 
clusion on the project. 

One of the test engineer's biggest 
problems is the recovery of all the 
changed material while conducting a 
test. The examination of a part which 
failed rapidly can provide essential in- 
formation. Sometimes very accurate 
records are maintained and the engi- 
neer has all the pertinent data avail- 
able but conclusion cannot be drawn 
because the test part was removed 
and _ lost. 


On some rigs, where the test engl 
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Field testing data must be recorded accurately. Here is a typical field data sheet that 
is used for recording information of new products or new designs that are being field 


tested. 


neer is not thoroughly familiar with 
all the members of the crew, extra 
precautions are necessary to guard 


against loss of material. Sometimes 
special containers are provided for the 
test materials. Also, the crew members 
are encouraged to mark and place all 
parts in a specific location, or the test 
engineer may mark the pump so he 
can determine if the particular pot 
cover or liner cover has been removed 
since his last visit. 

The test engineer must have access 
to all daily reports and other rig 
records, Otherwise, he may overlook 
some factor which is vitally important 
in reaching the proper conclusion as 
to the value of the experimental in- 
stallation. The information is held in 
the strictest confidence, only as much 
being used in the field report as has 
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direct bearing on a conclusion. 
The field engineers are 
usually familiar with designs and the 


testing 


past research history of a specific pro- 
duct prior to undertaking a field test- 
ing program. 

One manufacturer's field test pro- 
sram has included more than 3,600 
separate designs and changes which 
have been conducted over a period of 
20 years in more than 20,000 separate 
installations. More than 95 percent of 
these test projects were eventually dis- 
carded as unsatisfactory. However, 
extremely valuable information was 
obtained for future design work in the 
continuing program to provide more 
economical products in the face of 
more severe drilling conditions. 


TO BE CONTINUED 


Puget Sound Prospects 





Continued from Page 113 


cial quantities is yet to be 

proven. 

2. The sand zones of the Puget Se- 
ries have varying permeabilities 
and porosities, most of which 
are sufficient to contain vast 
quantities of oil and gas. 

3. Marine sediments are present in 
some areas of the Green River 
district and it is presumed that 
they generated some of the oil 
which has migrated into the 
Puget Series. It is probable that 
many of the structures west of 
the Kummer anticline also have 
substantial interfingerings of ma- 
rine sediments. 

4. The orogenic events in the struc- 
tural history of the Green River 
district were of sufficient magni- 
tude to assure a high degree of 
folding and faulting. Such events 
would favor the probability of 
anticlinal closure on several of 

the structures in this area. 


Core hole drilling needed. Al- 
though the foregoing conclusions sug- 
gest a favorable potential for commer- 
cial oil and gas in the Green River 
district, many problems remain to be 
solved by the wildcatter. The obsta- 
cles to detailed exploration, as listed 
previously, would entail the expendi- 
ture of considerable capital. ‘The most 
desirable objective would be to ob- 
tain good evidence of anticlinal clo- 
sure before drilling to any great depth. 
This could be accomplished best with 
a vigorous core drill program. 

There are several areas in the Green 
River district where the thickness of 
the Pleistocene and Recent deposits is 
less than 500 feet. A core hole pro- 
gram in such areas to depths of 1,000 
to 1,500 feet would certainly provide 
key answers for future wildcatting. 
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FIGURE 2—The drilling rig of the Papua discovery well, Puri 1. 
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The 


well site is 
situated in rugged, inhospitable country. If the discovery has commercial value, a pipe 
line will be needed to carry the oil from the area. 


Non-commercial discovery 
may forecast oil in Papua 


Australian territory well yields 3,500 barrels of oil 
from limestone at 7,460-7,508 feet 


SoM Ol 
though 


has been discovered, al- 
far not in commercial 
quantity ; 
Papua. A 
recovered 
well, Puri 1, 
Company, Pt 
intruded, and 


rapidly. 


\ustralia’s territory of 
00 barrels of oil was 
the test 
\ustralian Petroleum 
But 
tion 


November in 


salt water 


declined 
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To appraise the structure on which 
the oil was found, two holes deviated 
from the original Puri well were to be 
drilled, and geological and geophysical 
surveys of the area were planned. 

Meanwhile, helicopter access to the 
Bwata structure, some 15 miles to the 
northwest of Puri, has been gained, 
and a site has been prepared for drill- 


FIGURE 1—An oil well at Puri, in the 
Australian territory of Papua in late 1958 
produced about 3,500 barrels of crude oil, 
But it went to salt water. Plans then 
called for drilling deviated holes by 
setting whipstocks in the original hole. 


ing a hole to test the limestone hori- 
yielded the oil at Pun. 
The Puri discovery is about 250 


zons which 


miles northwest of Port Moresby and 





about 300 miles northeast of the 
northern tip of Queensland, being 
across the Coral Sea from continental 
Australia. The 


about 19 wildcats drilled in Papua to 


well was the first of 
indicate oil production. 

Drilling at Puri was carried out by 
Australasian Petroleum Company 
Pty. Ltd., as operator for a partner- 
ship of three companies: British Pe- 
troleum (45% Socony Mobil 

45%), and Oil Search Ltd., an 
Australian company, (10% 

After a week of fairly substantial 
oil flow in late 1958, water was com- 
ing out with the oil. Further test 
wells were projected in order to de- 
termine the commercial possibilities 
of the discovery. 

In Puri 1 a limestone zone between 
7,460 and 7,508 feet flowed at the 
rate of 1,000 barrels of crude oil 
daily, with considerable gas, on brief 
test, with increasing Amounts of water. 

Oil possibilities in Papua have been 
recognized since discovery of oil and 
gas seeps in 1911 near the Vailala 
River. Sedimentary basins exist west 
of Port Moresby and extend beyond 
the Dutch New Guinea border. 

Australasian Petroleum during the 
past 20 years has carried out a com- 
prehensive oil search throughout the 
sedimentary basins. It has used aerial 
photography, geological and geophys- 
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ical surveys, stratigraphic drilling, 
and deep well drilling 

The basins are located in the foot- 
hills of the central mountain chains 
of Papua and New Guinea, in the 
terrain 


delta and low lying neare! 


the coast, and in the western sunk- 
lands of the Fly, Ramu, and Turamu 
rivers. 

[he region is covered with a thick, 
virtually impenetrable mat of vege- 
tation, There are dense, tropical rain 
forests 


palm in the deltas, and sago palm in 


in the higher terrain, Nipa 


the swamps. Rainfall exceeds 100 
inches per year and goes over 300 
inches in some places, such as the 


Kikori area. 

Australasian Petroleum has largely 
eliminated the need for roads to drill- 
ing sites. Instead, it charters helicop- 
ters, capable of carrying two ton 
loads, and breaks drilling outfits down 
into loads not exceeding two tons. 
Puri 1 was one of four wildcats drilled 
without road building, although the 
sites ranged from 9 to 15 miles from 
navigable rivers. 

In the “helirig” operation, a base 
the bank of the 


navigable river, as 


camp is built on 


nearest close as 
possible to the drilling location. The 


camp accommodates drilling and hel- 





FIGURE 3—Base camp of the Australasian Petroleum Company at Era, on a bend of 
the Era River, Papua. Photograph shows helicopter hangar and stores and machine shop. 
The helicopter is being prepared here for a flight to the drill site where oil flowed, 
about 12 miles distant across inhospitable, rugged country. The heavy boardwalk shown 
in the picture is needed to prevent machines and load from sinking into the soft, wet 


ground. 


icopter crews and native workers, and 
serves as a base store and workshop. 

A land party clears the drill site 
for a helicopter to land. A tractor, 
broken down into components, is 
flown in and assembled to complete 





FIGURE 4—Here on location in Papua is a helicopter capable of carrying 12 persons 
or a load of 4,000 pounds. Two of these flying machines carried in an entire drilling 
ng, its equipment, and buildings to the drill site. The loads were carried a distance of 
2 miles across trackless jungle. In the ’copter, a trip takes only about 9 to 12 minutes, 
depending on the load carried. 
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clearing and excavate a rig site. Then 
follows building material for huts for 
the drilling crew and for rig site 
buildings. Finally, components of the 
drilling outfit and sufficient consum- 
able goods are brought in to permit 
drilling to begin. Working in shifts, 
the crews are flown between base 
camp and rig site during the course 
of drilling, and supplies of consum- 
ables are maintained. On completion 
of drilling, the outfit and all salvable 
material are flown out, 

The majority of helicopter loads 
are carried externally. They are sus- 
pended by a cargo net or sling from 
a hook attached to the undercarriage. 
Loads are assembled on a cargo bay 
before being flown. But the helicop- 
ter need not land, as the loads are 
attached to the hook by one of the 
ground crew members, while the hel- 
icopter hovers, and are unloaded at 
destination by using a releasing de- 
vice controlled by the pilot from the 
cockpit, 

Time saving is the main advantage 
of a helicopter service of drilling 
operations. But the economic saving 
is considerable where a difficult road 
access of more than five or six miles 
can be eliminated. 
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Why the oil industry needs 
a depletion provision 


Drilling costs mount as wells go deeper 


and operational expenses increase 


lr TAKES big money, plus a gam- 
bler’s nerve to survive in the oil indus- 
try—-and sometimes that isn’t enough. 


If oil 


billions in the tremendously risky busi- 


men are to continue to invest 
ness of building this nation’s oil and 
gas reserves, the 27.5 percent deple- 
tion provision is a prime necessity. 
Proof ot 


dramatically 


these two statements 1s 


presented in the follow- 
ing statistics: 
® Each day two-veal 


during a pe- 


riod (1955-56), oil men and oil 
companies drilled an average 
of 155 wells—at a cost of 


$7.490.000. 


® Each day during the same period, 


an average of $2,306,000, or 36.4 
percent of the investment, went 
down the drain for 58 non- 


productive dry holes 
® The average cost per well went 
up from $46,000 in 1955 to $50,- 
200 in 1956 
® Averave cost 
creased 11.9 percent in the three- 
1954-56. In 1954, 
per foot was 
of Mines 
$11.95: 


pel foot drilled in- 


yeal 
the 


period, 
average cost 
$11.03 (U.S. 
Census in 


1956. $12.35. 


> 
Bureau 


1955, in 


(he increased costs during these 


years were due mainly to increased 


offshore activity, deeper drilling, plus 


higher labor and materials costs. 
These same cost factors have con- 
tinued to increase to the extent that 
current drilling costs per foot will un- 
doubte average more than the 


1955-96 period. For example, average 


hourly wa production and drill- 


ing were ent above the 1956 
average. In rage ]-55 casing 
prices were nt above the 


1956 average. 
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Joint Survey. The above statistics 
of 
American 


a joint survey con- 
Petroleum 


are the result 

ducted the 
Institute, the Independent Petroleum 
Association of America and the Mid- 
Continent Oil and Gas Association to 
provide authoritative information on 
the cost of drilling and equipping oil 
the 


by 


and wells and dry holes in 


U.S. The first such study was pub- 
lished in 1955, based on 1953 data. 


Yas 


The associations conducting the 
survey emphasize that the expendi- 
tures reported include only the actual 
costs of drilling and equipping the 
the at 
the well head, without any allocation 


wells through christmas tree 
for administrative overhead, produc- 
tion equipment and pre-drilling ex- 
penditures. 

The study also shows how costs sky- 
rocket as the depth of wells increases. 
1956, the 


For example, in average 


cost of 14,006 wells ranging in depth 
from 2,501 feet to 3,750 feet was 
about $26,500, while the average cost 
of the 150 wells over 15,000 feet 
averaging 514 times as deep) was 
$761,700, or nearly 29 times as 


expensive. 
Also significant is the high cost of 
For 


example, the average cost per offshore 


drilling wells in offshore areas. 


well in 1956 was $415,000. compared 


with an average cost of $50,200 for 


wells drilled in other areas. 

It is also costing the oil industry 
more to find nothing. Compared with 
1954 of Mines 


average of $34,500 each, the cost pet 


the Bureau Census 
dry hole rose to $37,300 in 1955 and 
to $41,600 in 1956. This represented 
a 20.6 percent increase in dry hole 


cost between 1954 and 1956. 


The average cost per foot of dry 
holes, including both dry developmen! 


and dry 
$10.26. 
$8.06 in 
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COSTS INCREASE SHARPLY 
AS WELLS GO DEEPER 
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BasRanH PETROLEUM CoMPANY has 
been carrying on extensive geophysical 
work in the marshes of southern Iraq. 
The geophysical parties have operated 
mostly in areas like the silt and allu- 
between the 


m covered expanses 





ligris and Euphrates rivers. Seismic 


SCR ISN Se Sa TSS 


vork proved its effectiveness in the 
egion in the past by leading to dis- 
overy of the oil fields at Zubair and 
Numaila in southern Iraq, near the 
Kuwait border and the Persion Gulf. 
In the current geophysical cam- 
balgn, various types of waterborne 


and amphibious craft are used. They 


aa Ss: 


tcude air boats, marsh buggies, 


house boats, barges and floating rafts. 


airy 

The air boat, a sleek flat bottomed 
vas raft, has a 190 hp aircraft engine 
nd § “d propeller. It can travel at high 
nd peed in water a few inches deep. It 
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: 4 marsh buggy crosses a canal in southern Iraq. It is being 
used in seismic surveying for Basrah Petroleum Company. 





The floating headquarters of a seismic party operating in 
the marshes of southern Iraq. The geophysical work is being 


carried out by Basrah Petroleum Company. 


Geophysical parties work 
in marshes of South Iraq 


Air boats, marsh buggies, house boats, barges and 
floating rafts are among facilities employed 


carries personnel and stores between 
the party’s land camp and operational 
locations. 

The seven ton marsh buggies, with 
huge wheels that also act as paddles, 
have 150 hp engines. They can travel 
12 miles per hour on land and 6 mph 
on water. They carry 15 to 20 men 
over the marshes, which are normally 
4 to 10 feet deep. 

Exploration in the marshes was 
started in late 1957. It began from 
Halfivah, a hamlet 45 minutes east 
of Amara by road. By the spring of 
1958 operations were in progress in 
the Hor Al-Hawizeh, a swamp adjoin- 
ing the Iranian frontier. The explo- 
ration crews transferred their house- 
boats from the middle of a lake to a 
location in the The boats 
were tied up against an irrigation 
bund between two rice fields. The 


marshes. 


party's land camp was situated at the 
edge of the marshes. From there, ra- 
tions and equipment were sent to the 
party by air boat and motor launch. 
The camp also served as a mainte- 
nance depot for repair and servicing 
of operating equipment. The next 
part of the journey was by fast air 
boat. 

The floating camp consisted of a 
dozen 20 foot long fibre glass house 
boats, with hardwood and plywood 
upper structures. It accommodated 
eight Britishers, one Dutchman and 
28 Iraqis. Most of these boats had 
sleeping accommodations. One was 
fitted out as a hot and cold shower 
bath, and another as a kitchen, with 
an electric cooker and refrigerator. 
Electric power came from two 45 kw 
generators in a separate barge. 

This floating camp had its own 
drinking water supply. Water was 
pumped from the marshes on to a 
special barge, then filtered and chlo- 
rinated in 200 gallon tanks. The 
house boat camp was designed by 
Basrah Petroleum Company engi- 
neers. It was built under contract by 
a local firm of contractors. It is towed 
from place to place by motor launches. 

Notwithstanding the conveniences 
of the camp, life in it is neither easy 
nor luxurious. The living conditions 
are cramped. The summer season is 
hot and sultry, and the winter months 
are cold and damp. There are also 
swarms of flies, mosquitoes, midges 
and other insects to contend with, not 
to mention water rats, snakes and 


wild boar. The End 
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Fluid loss controlled by... 





Acrylic polymers as drilling mud additives 


Vinyl polymers show less decomposition than starches or 


cellulose derivatives 


By C. S. Scanley, Group Leade1 
Refinery Chemical Section 
Industrial Chemicals Research Dept 
American Cyanamid Co 

Stamford, Conn 


ACRYLIC POLYMERS have been used 
as fluid loss control agents in drilling 
muds for about eight vears. However. 


little published information is avail- 


able on the subject. This article will 


discuss: 

@ A general background on the 
polymers themselves with attention 
being given to the history of thei 


development 

@ Their chemical 
aration 

@ Polymer 

@ Their 
clay 

@ The specific effect of polymer 


nature and prep- 


properties 


mode of interaction with 


variables on drilling mud properties 
History of development. In the 
early stages of the development of 
synthetic water-soluble polymers, it 
was that 
could affect the fluid loss properties 


discovered these materials 
same way that 
known that 


of mud in much the 
did. It also 
water-soluble 


starch was 


synthetic polymers 


might act as either dispersants or 
flocculants for clay systems, depend- 
ing upon the polymer type and the 
conditions of use. Starch and cellulose 
derivatives generally were known to 
be subject to decomposition of a 
hydrolytic or bacterial nature and it 
therefore appeared desirable to de- 
velop vinyl polymers as drilling mud 
additives. 

Vinyl polymers would be expected 


to be non-fermenting and to have 
high temperature stability because a 
vinyl polymer backbone is composed 


of carbon to carbon linkages that are 


stable to hydrolysis and bacterial 
attack. One vinyl type, an acrvlamide- 
sodium acrylate copolymer is illus- 
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Starch and cellu- 
the 


trated in Figure 1. 


derivatives on other hand 
Figure 2) a 


, 
lose 


e composed of sugar 
molecules attached to each other by 
what is known as a elvcoside linkage 
is susceptible to enzymatic or 
attack to the 
and cleavage 


that 


hydrolvtic give indi- 


vidual sugar molecule 
of the polymer. 

The actual use of acrylic polymers 
1949. All of the early 
products were characterized by sta- 


to bacterial attack and resist- 


began about 


bility 
ance to high temperature decomposi- 
tion. As a class, however, they were 
extremely sensitive to contamination 
high and 
streneth in many systems. 


and caused viscosity gel 


CH> CH> ~~ ~CH 
fF it os | 
CH CH CH 


CO. CO2 CONHe 





CH CH 


CO. 


Monomer and polymer synthesis, 
The principal chemicals involved in 
the preparation of acrylic polymers 
Figure 3) are acrylonitrile, acryla- 
mide and acrylic acid. Acrylonitrile 
is prepared by the addition of hydro- 
gen cyanide to acetylene in the pres- 
ence of cuprous chloride and cyanide, 
and ammonium chloride catalysts in 
an aqueous system. The resulting 
acrylonitrile is. the single most im- 
portant chemical in the further steps 
of making acrylic polymers. Acrylo- 
nitrile may be hydrolyzed in the pres- 
ence of acid to give either acrylamide 
or acrylic acid. Several other routes 
to acrylic acid are also available and 
use one of the following as starting 


CH> CH> 


CH 
. SVS Te 
CH CH 


COs CONHe C02 


+ + + + + 
Na Na Na Na Na 
FIGURE 1—Here is a chemical composition of an acrylamide-sodium acrylate copolymet. 

CH>0H CH20H CH20H 

H OH H AW OCH HA O. H 
- ‘ \ |Z H ~ 

> 

OH 4 \ OH H 4 OH H / ! 

J. a =o ell aot ‘ame | Y O 
H OH H OH H OH 


CELLULOSE 


FIGURE 2—The cleavage of the polymer is at oxygen links between rings. 
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So dependable 
it’s the world’s 
first choice! 


‘be 
a 
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Call him “Sefior” or “Mister”—no matter where 

you go, you'll find oilmen trust the dependability , 

of TOTCO. TOTCO double recorders are built 

to take the highest well pressures and the hottest 
bottom temperatures. And TOTCO’s skillfully 

trained servicemen trouble-shoot the globe to make 
sure that TOTCO double recorders help get the 
accurate drilling job you need. That’s why most oilmen 








the world over say, “Be sure you know, use TOTCO!” 





Technical Oil Tool Corporation 
1057 No. La Brea Ave. * Los Angeles 38, California 


EXCLUSIVE DISTRIBUTORS: California—The Republic 
Supply Co. of California; Domestic—The Continental-Emsco 
Company, a division of Youngstown Sheet & Tube Company; 
Canada—Oil Well Supply Division, United States Steel 
Corporation; Export—Lucey Export Corp., New York City 
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HC =CH + HCN —= CH= CH-CN 
NH,CI ‘ 
acrylonitrile 
Uu- CNo 
HoO PAY 
CH, = CH-CN ——= CH, = CH-C 
. acid . i NH» 
acrylamide 
exces 
H20 0 


a 
CH> = CH-CN ——e CHo = CH-C 
. acid “OH 
acrylic acid 


FIGURE 3—Here are the principal chemi- 
cal syntheses of acrylic monomers. 
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FIGURE 5—Polymer structural chains 
may be either linear or branched. 
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FIGURE 6—Here is a comparison of clay 
and polymer particle sizes. 
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FIGURE 4—Here are several different types of copolymer. 


materials: ethylene cyanhydrin, B- 
propiolactone, acrolien, or carbon 
monoxide and acetylene. 

Chemically, there are several meth- 
ods that might be used to make poly- 
electrolytes from these monomers. 

© Polymerize acrylonitrile and 
treat the polymer with aqueous 
caustic to produce a polymer con- 
taining amide and sodium carboxylate 
groups on the vinyl polymer back- 
bone. 

© Polymerize acrylamide and hy- 
drolyze in aqueous caustic to a poly- 
mer also containing carboxylate and 
amide groups. 

@ Polymerize acrylic acid and neu- 
tralize it, with the resulting polymer 
being a pure sodium polyacrylate. 


fo) a. 0 + 0 + 
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MONTMORILLONITE 
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FIGURE 7—Montmorillonite is made up of layers of silicon, aluminum, and oxygen. 





@ Make a copolymer from a mix 
ture or acrylic acid and acrylamide. 
With any of these systems, it is also 
possible to include other vinyl mono. 
mers to give polymers that have 
modified properties. Probably most of 
the above methods are represented in 
the various acrylic products on the 
market today where they may find 
use as thickeners, adhesives, floccu- 
lants, soil conditioners, etc. 


Structural factors. In a vinyl poly: 
mer containing acid and amide groups 
(Figure 1), two characteristics might 
easily be varied, molecular weight 
and the acid-to-amide ratio. These 
will be discussed in detail later. There 
also are other variations possible; al- 
though some at the present stage of 
the art are practical only in the lab- 
oratory. They should be included in 
order to give an idea of what is de 
veloping in polymer chemistry. These 
other structural variations exist be 
cause of the possibility of combining 
two monomers in several different 
ways as illustrated.in Figure 4. 
First is a random copolymer i 
which the groups are distributed 
along a chain in random order. This 
is the conventional type of commer- 
cial copolymer. In a graft copolymer, 
the backbone of the polymer is com- 
posed entirely of one type of mono- 
mer, while branches off the sides are 
of another type. In a block copolymer 
structure, all the units of a given 
kind are grouped together in repeat: 
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Filrite Float Collar 
Fig. 451 


‘a 
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Cementrol Guide Shoe 
Fig. 227 


JULY 1959 





COMBINATION 


Lo ‘ ure Producina Zone 


A LARKIN FILRITE FLOAT COLLAR 
A LARKIN CEMENTROL GUIDE SHOE 


FILRITE EQUIPMENT was designed to allow auto- 
matic filling of the casing while it is being run and to eliminate 
pressure surges which might break down weaker formations. 

CEMENTROL EQI IPMENT was originated by Larkin 
for the purpose of protecting exposed producing formations 
against contamination by cement. Cementrol effectiveness has 
been proved in thousands upon thousands of wells over a 
period of fifteen years. 

In combination, Filrite and Cementrol Equipment will 
provide maximum protection when casing is cemented above 

producing zone. 

Filrite Equipment contains a resilient diaphragm valve 
which prevents entrance of well fluid into the casing until 
several joints have been run. When fluid pressure from below 
overcomes the inherent resistance of the valve to open, the 
valve then opens and allows partial fill of the casing without 
overflow. This type of fill-up is continuous until casing 
is landed. 

The Cementrol Guide Shoe serves as a guide until casing 
is landed. A bridging ball is then dropped and by pump 
pressure from the ‘surface the Cementrol packing element is 
expanded against the wall of the hole and no cement can 
contact the producing zone. 

For additional details on Filrite and Cementrol please 
refer to your Larkin catalog—or call your nearby Larkin 
representative. 





Circle A, a view 90° Circle B shows the rub- Circle C shows 


from that of the large ber diaphragm inverted spring - loaded flapper 


illustration, shows the by pump pressure as the 


WOW 





LARKIN 
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Filrite valve in running- 
in position. The resilient 
diaphragm valve re- 
mains closed until the 
differential fluid pres- 
sure across it overcomes 
its inherent resistance 
to open. 





well is being cemented. 
Filrite is full opening 
and will allow passage 
of a bridging ball to 
actuate other equip- 
ment which might be 
installed on the casing 
beneath a Filrite Collar. 


LEADERSHIP HAS BEEN 
PERFORMANCE 


TEXAS 


valve in closed position 
after being released by 
inversion of the dia- 
phragm. The flapper 
valve in the Larkin 
Filrite equipment _ is 
very strong and has no 
depth limitations. 





.--Through Your Supply Store 


LARKIN PACKER COMPANY, INC. 
WAXAHACHIE, 


EARNED 





py 
tt 





1 


, ‘hi 


Healyls 
\7r-! 
( 


HA; 





lief 


¢ 














— 


ily 
‘( 


MYprage 
nid tI 
AQUA 


ify f 


Yai reyerpyy 
jy yyy ett 








(1! 


- 
; ey 

4 

- 
~ 
4 
-_ 
b 
a 
-] 














For more data on advertised products, use Readers’ Service Cards, last page. 


















-— 
ie 


WVYth yyy Sy Ty 
\ Vv til \( | ThA iT 
Mu { \ (i UU: HU ily 


\ 


il 
1)! 
Ab 4 


‘ 


Ih 


125 


































ing sections. Polymers of each of these 
types having identical moleculat 
weights and containing equal num- 
bers of each type of functional group, 
have different physical properties 
There is another gross structural 
variation possible and this is con- 
cerned with whether the polyme1 
chains are linear or branches as illus- 
trated in Figure 5. This variation 1s 
possible within each of the previous 


types. 


Polymer clay interaction. Fo: 
clarification of polymer-clay inter- 
action it might be well to begin with 
the general dimensions of clay and 
polymer particles. Clay particles are 
known to consist of thin plates of the 
order of 50 Angstroms thick but any- 
where from 1,000-10,000 A across. 

Vinyl polymer molecules on the 
other hand do not have a stable size 
and shape but are flexible. In solution 
they exist in a rather compact form 
with the size and shape constantly 
changing. Average size, however, may 
be calculated as follows: 

R 2n L where R is root mean 
square average end to end distance 
for the polymer chain, n is the num- 
ber of links in the chain and L is the 


carbon to carbon distance in a link. 


( 
Though R is not the actual diameter 
of the partic le it is the most useful 
criterion of size. Using this equation 
we find that a 200,000 moleculat 
weight acrylic of the type illustrated 
in Figure 1 would have an R of 150 
A (The sum of linkage distances 
in the backbone of this polymer is 
7.000 A. 

In vinyl polymers which contain 
ionizable groups, two important fac- 
tors act to change this size. First. is 
the electrical repulsion of like charges 


along the polymer chain. In alkaline 
solution these polymers are ionized, 
causing expansion in size due to 
mutual repulsion of the negatively, 
charged carboxyl ions. Degree of 
expansion will depend upon the num- 
ber of carboxyl groups in the mole- 
cule and the pH of the solution 
Molecular size under these conditions 
can be calculated using the following 


relationship developed by Flory. 


where M molecular weight and 
[m] is intrinsic osity at the chosen 
pH. The const 2.1 10° has 
been determined polymethacrylic 
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FIGURE 8, 9 and 10—The per- 
formance of polymer type I will 
vary with respective types of mud. 








acid® and is assumed to be a reasop. 





able approximation of the constant 
for the acrylic system. Applying the 
calculation to an acrylic of 200,00 
molecular weight containing 68 per- 


















































cent acid groups and 32 percent 
amide groups, R has a value of 2,000 
\ at pH 9.5. 

The second factor influencing the 
polymer size is the screening effect of 
other electrolytes which decreases 
electrostatic repulsion in solution and 
again allows contraction of the struc. 
ture. A graphic comparison of clay 
and polymer particle sizes is made in 
Figure 6. 

Examination of a bentonite (Mont- 
morillonite) clay platelet (Figure 7}' 
shows that lavers of silicon, aluminum 
and oxygen make up the individual 
platelets. Occasionally a magnesium 


ion (+ 2 charge) replaces an alumi- 


num ion (+ 3 charge) and because 
of this the molecule as a whole car- 
ries a net negative charge that sf 
responsible for its ion exchange prop- 
erties and its colloidal behavior in 
solution. On the fractured edge of the 
platelet there also are positive sites 
which have been proposed as points of 
attraction or attachment for anions in 
solution. For example, thinners have 
been proposed to function by neutral- 
izing positive sites and preventing 
them from attaching to the negative 
sites on other platelets. This would 
then prevent the buildup of a network 
of clay particles. 

The following possible modes of 
action have been suggested for drill- 


ing mud additives based principally 





on polymer attachment at the edges 
of clay platelets. 

® Functioning as a dispersing agent 
by typing up positive sites that would 
have been able to bond to other 
platelets. 

® Reducing water loss by the phys- 
ical blocking action of the polymer 
particles attached to clay. 

@ Increasing the viscosity of the 
fluid phase, thus reducing the rate of 
filtration. 

® Acting as a linking agent between 
platelets. This may occur, however, 
only under special conditions of con- 
centration and with certain polymer 
types (A 

A) As an example, it has been 
found that addition of certain poly- 
mers will cause a mud to go through 


a maximum in viscosity and gel 








JULY 1959 





WORLD OIL 


























































BOWEN’S High Pressure Wire Line Valve 


20,000 PSI TEST PRESSURE—10,000 PSI WORKING PRESSURE 


100 
lop quality, skilled craftsmanship, sound design and thorough field tests are reflected in the 


r efficiency and dependable safety of the Bowen High Pressure Wire Line Valve. 
1e . d 














ol The Bowen Wire Line Valve, designed primarily for use with small, single strand wire lines, 
Ses enjoys not only an extra high safety factor when operated under extremely high well pressures, 
| o 8 
ind but these additional advantages as well: 
uc- 
lay 1 Versatile operation (can be operated remotely from the Well Head 
in § through use of a Hand Pump or Hydraulic Pressure available on many 
wire line service trucks) 
nt- 2 Effective, dependable sealing (will close and seal off at rated pressure 
\t ie | on several strands of wire line) 
™ 3 Light in weight (only 150 Ibs.), yet ruggedly constructed 
lal 
fo CONSTRUCTION & EQUIPMENT 
nl- 
Ise Bowen Wire Line Valves are furnished, except when otherwise specified, with Bowen 20,000 psi 
i self-aligning lubricator unions and are fitted with an integrally mounted Equalizer Valve. 
IS . , . . ° ° 
, A Bleed-off Valve is also available, but as optional equipment. 
)p- 
in 
ai OPERATION OF VALVE 
es 
of Hydraulic pressure, provided either by use of two Hand 
in Pumps (furnished) or by connection to pressure available 
ri on many wire line service trucks, is applied at one or the 
ws other of the two Inlets. During the “Closing” or “Opening 
Ve cycle, both hand pumps (if used) are left connected, one 
Id to supply pressure, the other to act as reservoir for the 
rk fluid which is necessarily displaced. 
of 
TO CLOSE (Fig. 1) 
ly Pressure applied at Inlet (C) drives Piston (A) upward, 
es forcing the three Rubber Covered Metal Segments (B) to 
form a solid, pressure tight “cone” — (Fig. 2). This closure 
. will effect a seal around the wire line. When tools 
d and line are out of the hole, the Segments seal 
“4 . : ; 
tightly, completely shutting in well pressures. 
i TO OPEN (Fig. 2) © 
After opening the Equalizer Valve (E) to balance pressures 
, above and below Segments, hydraulic pressure is applied at 
I a , F 
Inlet (D) driving the Piston (A) downward, drawing the Seg- 
ments also down and outward into the recess area provided 
2 Oe ; : sect 
Fig. 1 for them. This returns the tool to its full Open position. Fig. 2 
Open Position Closed Position 
, 
P.O. BOX 4587 +» HOUSTON 13, TEXAS 
| OWE ue. 
| « 2 e e 





Write for BRXWEN’s Complete Catalog or Check Your Composite Catalog 
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strength at a low polymer concentra- 
tion. This viscosity decreases again as 
more polymer is added (see Figures 
12 and 13). At low polymer concen- 
tration, interaction between clay and 


polymer is evidently insufficient to 


cause buildup of a structural network. 
In a higher concentration 
range however there may be extensive 


critical 


cross linking as evidenced by extremely 
high viscosities and gel strengths. As 
polymer concentration increases 
beyond this point there is an excess 
of polymer over the amount required 
to saturate the available bonding sites 
on the clay. A given polymer mole- 


cule, competing for a limited number 


Fiuid Lose-M /30 Min 


Fluid Loss As a Function of % Acid Group 
and Concentration. 
High Solids, Low pH, Red Mud 





10 Minute Gel As a Function of % Acid 
Groups and Concentration. 
High Solids, Low pH, Red Mud 


Viscosity As a Function of % Acid Groups 
and Concentration. 
High Solids, Low pH, Red Mud 


FIGURE 11, 12 and 13—The physical 
properties of similar muds will vary with 
the use of type II polymer of the same 
molecular weight and different carboxylate/ 
amide ratios. 
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of clay sites now has a much smaller 
chance of capturing many sites and 
causing network buildup. 

Acrylic polymers might also act by 
changing the effective charge on clay 
particles. 

While polyelectrolytes, such as the 
acrylics described here, have a marked 
effect on streaming potential meas- 
ured across a clay filter cake, we have 
not been able to correlate this directly 
with fluid loss. 


Effect of polymer variables upon 
mud systems. Two acrylic polymers 
were used in this study and are re- 
ferred to as Type I and Type II. 
Type II is a hydrolyzed polyacryla- 
mide® while Type I was prepared by 
a different method. 

Nine Type I polymers were pre- 
pared at three molecular weights 

180,250 and 390 thousand) and at 
three carboxylate/amide ratios, 58/42 
68/32 and 73/27. The performance 
of these polymers in three different 
mud systems is illustrated in Figures 
8, 9 and 10. In each of these muds, 
additive concentration was held con- 
stant and the effect of carboxylate/ 
amide ratio and molecular weight was 
determined at this level. 

In general, the effect of high molec- 
ular weight is to give better fluid loss 
control, but also higher viscosities and 
gel strengths. The effect of carboxy- 
late/amide ratio is not as specific, and 
as might be expected, varies consid- 
erably with the ionic character of the 
drilling fluid. In the sodium chloride 
systems a high percentage of carboxy- 
late gives better fluid loss control with- 
out much increase of viscosity or gel 
strength. In the lime base mud how- 
ever, the high carboxylate content 
polymer gives low fluid loss but 
markedly higher viscosity and gel 
strength. 

Type II polymer exhibits a differ- 
ent behavior in mud from that shown 
by Type I and has its optimum per- 
formance at somewhat lower car- 
boxylate/amide ratios. For the work 
illustrated in Figures 11, 12 and 13, 
five preparations of Type II polymer 
made at the 
weight (about 250,000) but with dif- 
ferent carboxylate/amide ratios 9/91, 
23/77, 37/63, 52/48 and 66/34. These 
polymers were compared at concen- 


were same molecular 


trations up to 1 pound per barrel in 
a high solids, low pH red mud that 


was picked to accentuate viscosity a 
gel problems. In this system, fluid log 
is minimized with carboxylate cons 
tents below 50 percent, while viscosis 
ties and gel strengths are minimized 
at about 23 percent carboxylate. Af 
carboxylate contents of 52-66 percent, 
sharp peaks in the viscosity and gel 
strength curves are observed at about 
0.3 of a pound per barrel of additive, 
These illustrations of the effect of 
polymer characteristics show the large 
number of variations that can be 
tailored into a molecule to produce 
desired properties. Often, however, a 
given variation will improve one 
property and be detrimental to an- 
other. Then it is a matter of com- 
promising polymer structure. 
fluid 


standard 


deter- 
minations API 30- 


minute tests on a filter press. Com- 


Experimentally, loss 


were 


position of polymers is indicated in 
the figures as percent carboxylate 
groups, with the difference from 100 
percent being amide groups. Proper- 
ties of the base mud are shown as ®, 
or when off the graph as a circled 


number. 


Mud Formulations Used in Test Work 
(Units are lbs./bbls. ) 


Saturated NaCl Attapulgite Clay Mud 
Attapulgus clay 20 
NaOH 0.5 


In saturated salt water 


Low Solids, Lime Base Mud 
Magcogel clay 
Quebracho 
NaOH 
Tannathin 
Lime 


Low Solids, Low pH, Red Mud (pH 8) 


Contaminated with 35,000 ppm NaCl 
X-act clay 40 
Magcogel clay a 
Quebracho 2 


) 
NaOH 0.5 


High Solids, Low pH, Red Mud (pH 9) 
X-act clay 60 
Magcogel clay 15 
Quebrac ho 
Quadrafos 


NaOH 
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Summit Drilling runs Wilson Slush Pump over 100 S.P.M 
= fora year and writes this letter! 















SUMMIT DRILLING COMPANY 


P. 0. BOX 1908 - PHONE DA 5-5714 
FARMINGTON, NEW MEXICO 





TOM COTTON REESE WILLIAMSON 


Res. PH. DA 5-5714 Res. PH. DA 55-6786 


May 4, 1959 


Wilson Mfg. Co., Ine. 
P.O. Box #1031 
Wichita Falls, Texas 


Dear Sirs: 


About one year ago we purchased one of your Wilson 
Giant Slush Pumps for use on our Rig #1. We thought that 
you might be interested to know that we are very pleased 
with its performance. 


Although you rate this pump at 95 S.P.M. Max., 
we have been successful in running it at 100 S.P.M. and 
better. Even at these speeds we find that this Giant 
Pump runs smooth and quiet, with no fluid pound or surge. 


At the present time we are drilling in the Bisti 
Field, near Farmington, New Mexico, and are using 6%" 
liners to app. 3000' and then change to 5%" liners to 
total depth of app. 6000'. We run this pump normally at 
100 S.P.M. and maintain 1050# to 1150# at our pump gauge. 


Yours truly 


Lou, be. 


Tom Cotton 



































































Wet gas can be metered accurately 


Measurement 


tests with water and distillate 


indicate 


correction factors for gas streams containing mechanically 


entrained liquids are feasible 


By Roy A. Schuster, Assistant Professo 


l'exas College of Arts and Industries, Kingsville, Texas 


IN MEASUREMENT of natural gas by 
orifice meter, all factors used in the 
calculation of flow are based on the 
assumption that the gas is dry. This 
condition is field 
measurements. Tables in AGA Com- 
mittee Report No. 3,7 


standard, 


rarely the case in 


recognized as 
an industry vive no data 
regarding the effect that a liquid may 
have upon gas measurements by ori- 
fice meter. Effect of mechanically en- 
trained liquid which may pass through 
the orifice plate as a mist 1s a subject 
of considerable conjecture. It is this 
area of measurement that has been 
made the subject of this investigation. 

Orifice 


cate that an erroneously high differ- 


meter measurements indi- 
ential pressure may occur when a fluid 
in the liquid phase is commingled 
with a fluid in the vapor phase. 

if the effects 
measurement 


It was believed that 
of a liquid upon gas 
could be determined accurately, a cor- 
rection factor could be calculated and 
a curve could be drawn plotting the 
percent error against the liquid con- 
Then, if 
liquid content was known, the percent 


tent in applicable terms. 


of measurement error could be ob- 


tained from the curve and the re- 
corded volume could be adjusted to 


more accurately indicate true volume. 


Full range of tests. Full scale 3 and 
t-inch orifice meter run installations 
were used to conduct a series of tests 
to determine if a correlation could be 
established between dry gas measure- 
ment and varying amount of liquids 
with regard to true measurement. 
Tests were run at various liquid rates, 
liquid specific gravities, gas rates and 
pressures, as well as different orifice 
plate sizes. 

Effect of the velocity of approach 
to the orifice plate upon the indicated 
differential pressure also was consid- 
ered. A 3-inch and 4-inch meter run 
was installed in series to determine 
what effect, if any, the change in 
velocity might have upon measure- 
ment. 

Gas systems operating at 1,000 psi 
and 600 psi were available for the 
test. Inlet separators were installed on 
both systems. Gas was taken from the 
1,000 psi 


and was 


passed 


system, 




















_ -Y 
“—— 


FIGURE 1—This apparatus was used to determine the effect of water in the gas stream 
on measurement results. The 4-inch run A was used to measure dry gas. Water was 
injected into the stream just prior to 4-inch run B, which was used to obtain test results. 


Run C (3-inch) was used to check test results. 
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through the test meters, and into the 
600 psi system. 

Pressure was varied from approxi- 
mately 600 psi to 1,000 psi. Also, water 
of constant composition was available 
at 1,000 pounds pressure; water stor- 
age capacity of the separator was suf- 
ficient to permit varying the water 
rate over a large range. 
Three meter runs used. Physical 
equipment consisted of three meter 
runs in series (Figure 1). Residue gas 
from the 1,000 psi inlet separator was 
t-inch meter 
which measured the dry 


first passed through a 
run (Run A 
gas. Water was taken from the inlet 
separator, passed through a_ strainer 
and liquid meter, and mixed with the 
gas at the outlet of Run A in a liquid 
loop. This two-phase stream then was 
directed through another 4-inch meter 
run (Run B 
run (Run C 


downstream of the final 


and into a 3-inch mete! 
A water knockout was 
installed 
meter run. 
A back-pressure regulator was used 
to control the pressure on the entire 
system and a flow controller was used 


to control gas volume. 


Distillate apparatus. A small drip 
was installed ahead of the orifice plate 
in Run A 
liquid in the distillate set up. When 


Figure 2) to remove any 


tests were run at pressures only slightly 
below 1,000 psi, no liquids would ac- 
cumulate; however, at progressivel) 
lower pressures, hydrocarbon liquids 
which accumulated due to retrograde 
condensation would affect meter ac- 
curacy. 

Flanged taps were used throughout 
and all meter runs met AGA require- 
ments. Meters with a working pres 
sure of 4,500 psi were used with 4 
1959 
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9.000 pound spring and 100-inch dif- 
ferential tube. The differential tube 
was calibrated prior to and during 
the tests against a manometer. All dif- 
ferential readings were taken from the 
meter chart, but static readings were 
taken with a dead weight tester to the 
nearest pound. Specific gravity of the 
sas was determined with a gas bal- 


ance. 


Test procedure. [he first series of 
tests were run using 1.250-inch orifice 
plates in all three meter runs and at 
. pressure slightly over 900 psi. All 
meters were checked with dry gas and 
exhibited accuracy normally accepted 
by industry. 

Initially, a flow of approximately 

MMcf per day was set and water 
was injected to the system ata low 
rate. After equilibrium had been es- 
tablished on meters B and C, simul- 
taneous readines were taken on all 
three vas meters. 

The water rate then was increased, 
and another set of readings was taken. 
Water 


ments until a rate of about 500 barrels 


rate was increased in incre- 


ner MMcf of gas was reached, read- 
ings being taken at each water rate. 
The water rate then was decreased in 


back to the 


readings being taken at each injection 


increments initial rate, 


rate (Figure 3 Next. gas flow was 


to slightly more than 1% 


increased 

MMcf per day, and another group of 

tests were run at varying water rates. 
At the completion of this series of 

tests, pressure was reduced on the sys- 

tem, and complete series of tests were 


run at incremental lower pressures. 


Calculations. For gas volume calcu- 
lations the basic formula Q, C’ 


hy Py was used. 


The orifice flow constant C’ was 
alculated by the equation: 
( FL MF. XYXF., XF,, 
mE BEL FE, 
in which . 
] Basic orifice flow factor 
] Reynolds’ number factor 
Y Expansion factor 
F Pressure base factor 
F Flowing temperature factor 
I Temperature base factor 
] Specific gravity factor 
F Supercompressibility factor 
F - Manometer factor 


The above factors were obtained 
tom tables in AGA Committee Re- 
port Number 3. except for F,, and F, ws 


Although the diameter of the ori- 
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ances, they were not exact to 0.001 


inches. Consequently, F,, factors were 


calculated from F, and F, factors.? 


Supercompressibility factor, F,,, was 
obtained from tables calculated from 
Bulletin No. 
T9-354 of the California Natural gas- 
oline Association.* These tables were 
used due to the rapidity with which 
factors could be determined. 
Even if in slight error, they would 
have no significant effect upon final 


the formula given in 


the F,, 


results, since the same 


within five pounds were used in de- 
termining the factors. Also, an abso- 


lute pressure of 14.4 psi was used in 
calculating the extension. 


Dry gas gravity used. Specific grav- 
ity of the dry gas was used in de- 


“4 7 






Ve 








fice plates and the I.D. of the meter 
runs were well within accepted toler- 


temperature 
and gravity and the same _ pressure 


termining F, on all three meters. This 
is an important consideration, since 
it was known that adding liquid water 
to a gas would increase its specific 
gravity. However, the gravity of this 
two-phase stream was not known. 
Even if it were known, no tables or 
formulas were available with which 
the specific gravity factor could be 
calculated. 

Blank check tests run on the three 
meters at the start of the test did not 
agree entirely. Not knowing which 
was 100 percent correct, a 
mean volume was determined for each 


meter 


flow rate. From these mean volumes, 
correction curves were drawn for each 
meter and were used in making very 
minor corrections in the calculated 
volumes on each test. 

From the corrected dry gas volume 
measured and volume of water added, 




















Distillate 


FIGURE 2—The distillate test apparatus differs from that shown in Figure 1 in that a 
flash tank and drip were installed on the distillate and gas lines respectively, ahead of 
the meter runs. Also, an orifice meter was used to meter distillate. 
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FIGURE 3—Test data obtained from the installation shown in Figure 1 was 
used to plot this curve. As indicated, results yield practically a straight line 


function for the 3 and 4-inch tests. 
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BAKER FULL-BORE 
RETRIEVABLE CEMENTERS 
permit running through- 
the-tubing perforating guns, 
recording instruments, 

etc., through and below the 
tool. Opposed, rocker-type 
slips and a superior packing 
element ensure pressure 
containment from either 
direction. The ideal 
“straddle” tool when used 
with a Baker Retrievable 
Bridge Plug. Call for 
Product No. 410. 


SQUEEZE, FRACTURE, AC/ID/IZE and TEST 


with these... 


OEPENOABLE |: 


BAKER 


SERVICE TOOLS 














a 








pressures, batch squeezing, etc. round out 
of dependable service tools obtainable. 


for operations in your well. It pays to start 





temporarily under routine or emergency 
condition, or in combination with other Baker 


unlimited interval. Call for Product No. 677-C. 








BAKER RETRIEVABLE BRIDGE PLUGS are setting the Cementer, serves 
dependable, and they hold pressure from either to unlock the Tester Valve; 
direction. Used alone for plugging casing set-down weight closes it; 


RETRIEVABLE Tools to straddle a virtually the Tester. Call for 














































Here is work-over and re-completion SERVICE as you want it- 
anywhere, anytime—with seasoned Baker Trained Servicemen and 
Dependable Baker Retrievable or Drillable Service Tools. Baker 
provides the right tool, or combination of tools, for any job, whether 
it is routine squeeze cementing; block squeezing in one round trip; 
performing selective multiple-zone frac jobs in one run; acidizing, 
testing, etc. Bridge Plugs, both Drillable and Retrievable, and a 
variety of accessories for testing tubing, equalizing tubing/annulus 


the most complete line 


And the Baker Serviceman, who knows his business because Baker 
Tools are his only business, is always available. His knowledge of 
local field conditions enables him to make sound recommendations 


right by calling Baker! 


BAKER F 
RETRIEV, 
PACKERS 
designed 
acidizing 
testing. T 
initially ny 
down wei 
Sure fror 
Call for P 








BAKER FULL-BORE TUBING 
TESTERS are run with Baker 
FULL-BORE Retrievable 
Cementers for safe testing 
of tubing immediately 
before squeezing. Right-hand 
rotation required for 










picking-up after testing 
restores full-opening throug” 











Product No, 672-N. 
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BAKER RETRIEVABLE 
CEMENTERS combine proven 
performance and real 
economy for many pressuring 
operations where a “‘full- 
bore” is not required and 
where excessive pressure 
differentials from above the 
tool are not anticipated. 

Call for Product No. 411-RT. 
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BAKER FULL-BORE 
RETRIEVABLE SET-DOWN 
PACKERS are specifically 
designed for fracturing and 
acidizing with subsequent 
testing. They are packed-off 
initially merely by setting 
down weight, and hold pres- 
sure from above or below. 
Call for Product No. 412. 





— ernment 


When you need SERVICE —call Baker. 


BAKER ou. 0018, ine. 


HOUSTON LOS ANGELES 








BAKER CEMENT RETAINERS 
provide the most positive 

seal possible, with opposed 
slips that hold securely from 
either direction. Both 

the CAST-IRON Type and the 
MAGNESIUM Type are 
readily drillable. Set on wire 
line, tubing or drill pipe 

for a wide range of squeeze 
operations. Call for 

Product No. 400. 








BAKER WIRE LINE BRIDGE 


PLUGS are set accurately and 


positively on wire line. 
By far the oil country’s most 
popular bridge plug. Made 
of Cast-Iron for permanent 
setting or of Magnesium 

for temporary applications. 
Call for Product No. 400-N. 
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FIGURE 4—Results shown here indicate that percent meter error is correspond- 
ingly less when smaller volumes of water are entrained in the measured gas 
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FIGURE 5—Adding relatively small volumes of distillate to the gas stream does 
not greatly affect meter accuracy. Note the close similarity between this curve 


and the one shown in Figure 4. 


a liquid rate in barrels per MMcf was 
calculated for each test. 

Using the dry gas volume as meas- 
ured on Run A as correct, the percent 
increase in indicated volume due to 
entrained liquid was calculated for 
Runs B and C. As an example, if dry 
gas volume on Run A was 919 Mef, 
and Run B indicated 1,158 Mcf, then 
Run B indicated 1,158/919 or 126.01 
percent of the 
168.63 barrels of 
to 1 MMcf of gas. 


sy plotting the 


true volume when 


water were added 
increase 


MMcf, 


percent 


against barrels of water per 
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curves were drawn using the accept- 
able data for all tests. 


Effects of liquid water. Since the 
effect of liquid content upon orifice 
measurement was unknown, it was be- 
lieved that a series of curves might 
be required for different pressures, 
and possibly even for different size 
orifice plates and meter runs. How- 
all the 


sembled and plotted, it was found 


ever, when data were as- 


that results fell remarkably close to 


the same curve regardless of static 


pressure, differential pressure, size 









plate, or size meter run. Further styg 


of the figures reveals that the curve 





practically a straight line function 


Because several points fell well of 
the curve, and extreme accuracy wa 
desired, an orifice meter was installe 
on the liquid source to replace th 
positive displacement meter. A secon 
series of tests then were run at cop. 


siderably lower liquid rates. 


Slope of curves. It was believed thy 
if check points could be obtained g 
high ratios of liquid to gas, percen; 
error would be minimized and a mor 


accurate slope determined. Two clog 


check points were obtained at abou 


MMef of 


was drawr 


550 barrels of water per 
and a straight line 


Gas, 


from this point to zero. ‘This line fe 


on the average of other points deter 


mined on the first group of tests 


Then, a line at the same slope wa 
drawn for all other Group 2 and 


tests run. 


Effects of distillate. It was apparen 
at the conclusion of Group 1 test 
that a straight line function was being 
obtained with water as a liquid. T 
determine what effect specific gravit 
of the fluid in the liquid phase wouk 
have upon the measurement, tests 0! 
distillate were run. 

Since distillate was being separated 
at equilibrium conditions of 1,000 ps 
and 100° F, 
would cause the distillate to boil, and 


any decrease in pressur 


cause inaccuracies in the liquid meter 
To remedy this condition, a flash tank 
was installed in the system. (Figur 
2) Distillate was transferred from the 
1,000 psi separator to the flash tank, 
and the pressure slowly reduced te 
allow the distillate to be flashed t 
the pressure at which the test was © 
be run. Gas was admitted to the top 
of the tank to force the liquid through 
the meter run. 

Figure 5 shows results for the 1.250- 
inch orifice plates. Note that the same 
slope was used for the curve in Figure 
5 that was used in Figures 3 and 4. 

Figure 6 was prepared by plotting 
all the data obtained from Group ? 
and 3 tests. This includes results 4 
pressures of 600 and 900 psi for * 
4-inch meter runs usilg 


inch and 
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1000-inch and 1.250-inch orifice 
nlates. Differential pressures varied 
from 10 to 80 inches of water and 


distillate rates from 6 barrels to 50 
barrels per MMcf of gas. The slope 
used 550 


water per MMcf of gas; these results 


was based on barrels of 
effected an increase in reading of 91 


percent. 


Reading percent correction. This 
same slope indicates that 85 barrels 
of liquid per MMcf of gas would ef- 
fect an 1 
percent, or one barrel would give an 


increase in reading of 14.07 


increase in reading of 0.1655 percent. 
If liquid volumes could be measured, 
the percent error could be determined 
from the curve; then the true volume 
of gas could be calculated by dividing 
this factor. 
To simplify use of the curves, the 


the recorded volume by 


percent correction could be plotted 
as the reciprocal, and the true gas 
volume calculated by multiplying the 
recorded volume by the factor. 

From the data collected, it would 
appear that the effect of liquid com- 
mingled with gas passing through an 
orifice plate is not dependent upon 
the gravity or characteristics of the 
liquid. Apparently, increase in dif- 
ferential pressure is a function of the 
actual volume of the liquid passing 
through the plate, irrespective of the 
specific gravity or weight of the liquid. 

When orifice plates were changed, 
a water mark was noted which was 
different from that anticipated. The 
level of the water ahead of the plate 
was lower than expected. Apparently 
the liquid coned up appreciably in 
passing through the orifice. 


What test results mean. Many of 
the points do not fall exactly on the 
correction curve. However, in many 
cases the increase in differential pres- 
sure due to entrained liquid was very 
small; this resulted in calculated in- 
creases in volume of only 1'/ percent. 
Such readings were obtained even 
though the accuracy of the orifice 
meter itself is limited to about 2 per- 
cent. All differential pressures were 
estimated to the nearest 1/10-inch. 

_ Due to the large number of read- 
Ings taken under various conditions 
with 10 barrels to 500 barrels of liquid 
per MMcf of gas, use of a correction 
factor taken from this survey should 
Provide measurement more accurate 
than the gas volumes calculated with 
the standard gas measuring equip- 
ment in current use. Application of 
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FIGURE 6—Here is a 
composite plot (above) of 
70 all test results obtained 
by injecting both water 
and distillate into the 
measured gas stream in 
160 relatively small quantities. 
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FIGURE 7—The per- 
120 cent meter error for a 
given gas-liquid ratio is 
much less at reduced 
110 pressure (185 psi) than 
in the 600-900 psi range. 
This variation becomes 
very noticeable at very 
| , i 
0S i200. 240. 360. 480. 600. 720 [ow pressures and at high 


Bbis./MMCF Of Gas 


these test data is only as accurate as 
the determination of the liquid con- 
Additional 
could be run under similar conditions, 


tent. tests and research 
using greater variations of liquid of 


different specific gravity. 


Additional tests. Following the 
original tests another series was run 
at a pressure of 185 psi using A and 
B runs only. The meter was removed 
from the C run and installed on the 
B run using pipe taps to obtain a com- 
parison between flange and pipe taps. 
Results 
tween flange taps and pipe taps at 


indicated no difference be- 


liquid rates. 


several different liquid to gas rates. 
However, it was found that the per- 
cent error due to the liquid, was less 
at the 185-pound pressure than in the 
600- to 900-psi range (Figure 7). 


Physical observations. Another run 
was made at atmospheric pressure, 
using a light shining through the 
downstream meter tube, to the orifice 
plate. The physical variation in the 
flow could be observed at changing 
differential rates. At low gas flows 
below 10-inches differential and low 
liquid rates, liquid actually flows over 
the plate in a small stream. At very 
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EXCLUSIVE ‘“‘CABLE-LOCK’’ COUPLING 


makes Thermoid Powerflex the strongest, 
safest rotary hose in the industry 


Why 


does T 
40°; more bursting strength than the 
second-best rotary hose”? 


hermoid Powerflex have 


any 


pump 


size 


It’s because of the exclusive “‘cable-lock”’ that insures against 
coupling shown above, which is integral : : Bie 

with every hose length. Note how each ing its long life. 

of the steel reinforcing cables is accu- Every length in every 
rately positioned to insure equal cable inside diameter 

stress. This exclusive construction fea- Ask the 

ture gives up to thousands of extra 

pounds of evenly balanced holding H. K. Porter Company, Inc., 
power from coupling to coupling. Comly Sts., Philadelphia 
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Thermoid Powerflex Hose not only can 
operate safely at 
now available, but has a reserve strength 
blow-outs, 
guaranteeing uninterrupted service dur- 


pressure 


thus 


up to 4” 


certified API Class C 
Thermoid distributor for full 
information, or write Thermoid Division, 
Tacony & 


24, Pa. 


DIVISION 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment— 


TRIC DIVISION 
ries-—-REFRACTORIES DIVISION; Electric 
ION: Fabricated Products—DISSTON DIVISION 
DIVISION; and in Canada, Refractories, “Diss 

juct”’ Systems—H. K. PORTER COMPANY (C 


Furnace Steel 


FORGE AND FITTINGS DIVISION 
“Federal’ 


ton” Tools 
ANADA) LTD 





NATIONAL ELECTRIC DIVISION: Copper and Alloys—RIVERSIDE-ALLOY METAL 
—CONNORS STEEL DIVISION, VULCAN- 

LESCHEN WIRE 
Wires and Cables 


data on advertised products, use Readers’ Service Cards, last page. 





low liquid rates, about one barrel per 


million, a negative increase was 


the differential actually de. 


10-inch of water. 


shown: 
creased l 

When the differential was increased 
to 10 


very 


inches, flow suddenly became 


turbulent. This action may ag. 
count for the liquid which was found 
in the gage lines, particularly the 
downstream tap on the 3-inch meter 
during the original tests. At flows 
10 the liquid passed 


through the plate as a mist. 


run, 
above inches, 
These 
latter data are so recent that no ver. 
fication of the calculations nor cop. 
this time. 


clusions have been made at 


This article is condensed from a 
paper presented to the 13th Annual 
Short course in Gas Technology, 
Texas College of Arts and Industries, 
Kingsville, Texas. 

REFERENCES 
1. American Gas Association, Committee Report 

No. 3. 

2. American Meter Company, Handbook E-2, 1955, 
3. California Natural Gasoline Association, Bulletin 

No. TS-354 

4. THE ORIFICE METER, published by Rock. 


well Manufacturing Company, 1953. 
5. FOXBORO HANDBOOK, published by The 


Foxboro Company. 





About 
the 
Author 





Roy A. Schuster has over 30 years 
experience in the natural gas indus- 


try. On graduation from Case Insti- 
tute of Technology with a B.S. de- 
gree in chemical engineering in 1929, 


he became associated with the sub- 
sidiary companies of the Columbia 
Gas and Electric.Corporation in the 
natural gasoline division. In 1945 he 
joined the Chicago Corporation as 
manager of plants. This long experi- 
ence with the gas industry from re- 
search to operations led to the 
vocation of a professor; he joined the 
staff of the Division of Engineering 
at Texas College of Arts and Indus- 
tries in 1957. In the Department of 
Petroleum and Natural Gas Engi- 
neering Schuster devotes research 
and teaching efforts to the fields of 
materials of engineering and the pro- 
duction and measurement of natural 
gas. 
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What’s Happening 





3 
| 
s 

e 
Th 
er | 


ee fea 
i amonsé MEN. 
; ee 28 
‘| gm the INDUSTRY 
peek © e “4 
(- 3 3a 
F se a 
le H. W. Haight has resigned as president 
r of Creole Petroleum Corporation and has 
been named chairman of the board of 
+ The Carter Oil Co. He plans to move to 
d Carter headquarters in Tulsa. John W. 
e Brice, in his capacity as president, will 
I- continue as Carter’s chief executive offi- 
er. Haight served as president of Creole 
- since 1954 with headquarters at Caracas, 
. Venezuela. Arthur Proudfit succeeds 
Haight as president of Creole. 
a 
| Whitney M. Elias G. H. Galloway 





Pan American Petroleum Corporation has 
nounced the following executive changes 

involving new assignments for three offi- 
als. Charles F. Bed- 


ford, Tulsa, formerly 


vice president — pro- 
juction and a direc- 
to moved to. Fort 


Worth as vice presl- 
dent. director and di- 
vision manager of the 
North Texas-Ne Ww 
j Mexico division 

Whitney M. Elias, 
formerly vice presi- 
lent, director and di- 
vision manager of Pan 


G. C. Hardin, Jr. Thomas D. Barber 


George C. Hardin, Jr., has been promoted 
to general manager of all the Michel T. 
Halbouty oil and gas activities. Hardin 
is the author of many papers on the 








An — is-Louisiana geology of fluorspar deposits in southern 
Gulf oast division at C. F. Bedford Illinois, western Kentucky and on the 
ta returns to geology of oil fields in Texas, southern 
Tulsa replacing Bedford. George H. Gallo- = Arkansas and northern Louisiana. It has 
way, currently vice president of the firm’s also been announced that Thomas D. Bar- 
Canadian division, moves to Tulsa as vice ber, former assistant division exploration 
president—-exploration and a directo1 superintendent for the Pan American Pe- 

troleum Corporation, has joined the Hal- 


bouty organization as manager of explora- 
Loffland Brothers Company, Tulsa, has tion, supervising all geophysical and land 


appointed Lee A, Pease head toolpusher of matters. 

Canadian operations. Pease will assist Paul 

L. Waid, who is superintendent of opera- B. M. Moroney, former division engineer 
tions of the drilling program in Calgary, for Gulf Refining Co., has joined J. A. 
Alberta, Canada. Dewey E. Williams has Halpine & Son, Inc., at Tulsa. He will 
been appointed superintendent in charge head the newly formed activity of con- 
of the Argentine operations. He will head- sulting work for production, transporta- 
quarter in Buenos Aires tion and equipment development. 











PEPA Names Coffman President 


D. S. Coffman (center), Texas Power and Light Co., Dallas, was named president of 
the Petroleum Electric Power Association at the group’s 3lst annual meeting recently 
in Galveston. W. M. Larkin (left), Gulf States Utilities Co., Lake Charles, La., was 
named vice president. B. F. Thompson (right), Public Service Company of Oklahoma, 





‘ulsa, is the new secretary. 
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ABILENE, TEXAS—Hudson- Eats, Inc....OR 2-533! 
ANACO, ANZOATEGUI, VENE ZUELA 
Anzoategui Wire-Line "Service, C. A, 
B CITY, TEXAS—J, P. Graham....... Cl 5-4526 
BEAUMONT, TEXAS 
Assoc. Eng. & Eqpt., Inc.... rE 5-7046, ZF 8-2023 
CABIMAS, ZULIA, VENEZUELA 
Wireline Engineers, S. A. 
CASPER, WYOMING—C. A. White.........3-5264 
CORPUS CHRISTI, TEXAS—Tolle, Inc... TE 5-5367 
FARMINGTON, NEW MEXICO 
RE BO Rear DA 5-2393 
FORT MORGAN, COLORADO—C. A. White....919 
GLENDIVE, MONTANA—C, A. White...EM 5-3833 
HOBBS, NEW meXteS 
SUOTRe Wels Berwies GO... .cccccccccccccccce 3-5396 
HOUMA, LOUISIANA—Gamco, ss csiescasea 7 
HOUSTON, TEXAS 
Assoc. Eng. & eget. Pesbcvscsinaned CA 5-1103 
HOUSTON, TEXA 
Mid-Western Well Ser. Co.............. RE 4-4262 
HOUSTON, TEXAS 
Long Line Production Co............... GR 3-5739 
LAFAYETTE, LOUISIANA 
Assoc. ane. a nkds.04.oed oud CE 5-6770 
GI, Bis ccc ccescssescccspoeccccecess CE 5-3124 
LIBERAL, KANSAS—itainbo Service. ..Main 4-3598 
MIDLAND, TEXAS 
Luccous heae are rere MU 2-163! 
HOUMA, LOUISIANA 
Assoc. cm B BOR. ORs. ccc ccccsccs UP 2-0347 
a TEXAS 
Camco Wire Line Service, Inc.......... FE 2-6497 
OKLAHOMA ciITY, OKLAHOMA 
Rainbo Service Co.......... ME 4-2131, ME 4-0105 
PETTUS AS 
Eddle Jon es Eng. Co., Pettus 16, Beeville, FL 8- 1218 
SHREVEPORT, tovisSiANA—Cameo. inc... .8-3615 
VICTORIA, TEXAS—Cameo, Inc.......... HI 3-952! 
WHITTIER, CALIFORNIA 
Sins Wire GINO Oi 6 occ o6cs cs ssscanns OX 3-273! 
WICHITA FALLS, TEXAS—Hudson-E 


Eads, Inc 
322-8584, 322-1792, 767-8727, 723-4690, 767- 3793 











































NCK em ion 


od’. OUT 
CHOKING SAND 


Excessive sand and sediment 
holds back your oil. For fast, 
easy clean out with fewer 
round trips and less down- 
time, use world famous Miller 
Sand Pumps. 


SAND PUMP SIZES 


0.D.—2'4, 3, 34, 4%, 5, 5%, 7 in. 
Lengths—20, 25, 30 ft. 


Composite Catalog, Page 3400 
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Miller Sand Pump Co. 


General Offices, Box 4516 
Oklahoma City 9, Okle 
EXPORT OFFICES 


30 Rockefeller Plaza 
NEW YORK CITY 20, N. Y. 
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The best servicein 
the business for more 
than a quarter-century. 


New Fishing Tool Service Center 





Again, Hunt Tool Company 





e-x-p-a-n-d-s ! 






The new service center at 






Morgan City, Louisiana brings 
Hunt 
and facilities to this impor- 






additional manpower 











tant oil 
Other 


center. 


Hunt 






and 
Louisiana 


offices 





Service centers in 








are at Harvey and Jennings. 










In Texas, at Houston, Bay 
City, Corpus Christi and 
Gainesville. Also Liberal, 






Kansas. 







Hunt Export Company of- 
fices in New York City, Rio 
de Janeiro, Brazil and Buenos 








Aires, Argentina. 














built on good service 







HUNT 


TOOL COMPANY 















Houston, Texas 


For more data on advertised products, use Readers’ Service Cards, last page. 








The Pure Oil Company has established 
new foreign operations department as pa 
of its exploration and production divjs; 


ind has appointed Glen R. Harsh as j 


he ad 


Fred G. Crosby has been elected to th 
directors of Sun Oil Company 


according to a 


board of 
Limited, 
ment 


recent announce 


Christie, Mitchell 
Mitchell Compan 
has announced | thy 
George P. Mitchell ; 
the new president ¢ 


Mitchell, 


geologist and petro 


the firm 


leum engineer, sy 





ceeds his brother 
Johnny Mitchell, wh 
becomes vice chair. 
man of the board, iz 
the presidency 
George P. Mitchell 
m. WwW. Straley, III, has severed all othe 


commercial connections to devote full ti 
to leading tl activities of the Miner 
Engineerin Group, Material Sciences 
Division, Engineering Experiment Statior 
Georgia Institute of Technology, Atlant 
Gra 

Fred L. Oliver & Associates, petrolew 


consultants, have recently completed th 


Nort 


+} 


move to their new offices at 211 
Ervay, Suite 1414, Dallas 

W. C. Wagner, district geologist for Pan 
American Petroleum Corporation, has bee 
transferred from Shreveport, La., to Jack 


son, Miss 


Robert O. Albert has been transferred t 
Santa Barbara, Calif., as manager of the 
new laboratory of Petroleum Technolo 


gists, Inc. 


Texaco’s Producing Department, Houstor 
announced the following 
changes in the exploration group: L. A 
Kuebler, former Houston geologist ha 
been promoted to the position of assistant 
division geologist; Ralph A. Davis an 
Morris W. Wylie have been appointed dis 
trict geologists for the coastal counties 
lying between the Sabine River on th 
east and Refugio County on the west a 
Houston. Claude M. Watts succeeds Davis 
as development geologist on the divisior 
geologist staff. 


division, has 


William D. Crews, 
formerly project lead 
er in the geophysical 
section of Cities Serv- 
ice Research and De 
velopment Company, 
Tulsa, has resigned t 
open his own consult 
ing office in that city 
‘He will specialize m 
secondary recovery 
exploration and radio 


activity surveying. 


William D. Crews 


Ford, Bacon & Davis, Inc., engineers and 
business consultants marked its 65th annr 
versary by moving into new and large! 
quarters in the new building at 2 Broad- 


way, New York. 


Howard Warren, of the Houston oil fim 
Ginther, Warren & Company, was elected 
to the presidency of the Petroleum Club 
at the club’s annual meeting. 
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As SIMPLE and 


Dependable 
as the Pull of a 


















































































operating principle permits easy, 
economical modification of standard 
CAP! TAL AND SURPLUS units to meet any pressure, temper- 


ature or corrosion requirements. 
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wh ‘ A sleeve, raised 
hair- ‘\@@ and lowered with- 
1. in in a non-magnetic 
“? tube, attracts or 

releases an Alnico 
magnet attached 

ther to a mercury 
tine ° switch. Basically, 
al if oil this is Magnetrol. 
NCces F 
“ production 
cu is YOUR 

th 
“) business... 

Pan » 2 
MAGNETROL 

helping you 

1 t va 

the ° e ‘i “ 
le F is OUR business The Simplest, Most Versatile 
im oasis LIQUID LEVEL CONTROL 

A Here, at Republic National Bank, the 
os combined experience and proved per- Ever Devised! 
‘is formance of the South’s largest and most 
a active Oil Department are concentrated 
- on better service to the oil producer. 
7" However complex your production pow among oe 
i financing problem, you'll get expert ee 0 

1. . r . . 
~ attention to your requirements at | aur Re ersernin Semen emereen rab - 
rv Republic. How may we help you? | Magnetrol has infinite operating life, 4 
De- } : : with practically no maintenance at 
ny, all. There are no wearing parts to 

' et out of order. 
7 \ ADDED STRENGTH . . : 
: \ YOU CAN BANK ON What's more, Magnetrol’s simple Ss 
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dhintundaicntetd That’s why there’s practically no 5 
LARGEST IN THE SOUTH | limit to Magnetrol’s use. It’s also 8 
i etic why “specials” are likely to be stand- - = 
ni- i ard with us. Magnetrol units control 3 
eer level changes from .0025-in. to = ~ 
ad —with single or multi-stage switching. 5 
REPUBLIC “ ; E 
MAGNETROL, Inc. 3 
¥ National BANK, of Dallas 3 zg 
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The British-American Oil Producing Com- was promoted from field superintendent at 











pany has announced several promotions Marlow, Okla., to Northwestern District 
and transfers ol prod icthlon and enginee r- engineer. Jack Sherrod replaces Rogers at 
ing personnel. George W. Murphy, pro- Marlow Other promotions include John 
moted from assistant chief engineer of the D. Freeman from fie Id engineer to field 
Rctemediam Masti tn aaalemeak soneeel superintendent, Sterling, Colo.; J. D. 
ee re Horne from production foreman, River- 
superintendent of the Operation Secti n com. Wve. to Geld ensincer in Seeslina: 
will remain in Dallas. John E. Stein, for- Otte Wink from production foreman in 
merly Northwestern District Engineer, Kimball, Nebr., to senior production fore- 





Denver, replaces Murphy. Earl W. Rogers = man in Riverton 


WORKOVER TIME REDUCED... 


KINZBACH PILOT SPEEDMILL DRILLS 
UP LINERS AT RAPID RATE WITH 
MINIMUM TOOL COST! 













































Cutting blades of sintered tungsten carbide 
aggregate are accurately centered in casing or 
liner by pilot nose for rapid, even cutting. 
Interchangeable blades can be quickly and 
easily fitted into a wide range of body sizes 
with tools commonly found on drilling rigs. 


Positive signal of dulled blades by restricted 
circulation prevents loss of rig time in non- 
productive rotation. 


Write for complete information and prices 
on Kinzbach Pilot Speedmill Liner Cutter and 


other milling tools. 





KINZBACH TOOL CO., INC. 
P. ©. Box 277. © HOUSTON, TEXAS 
EXPORT: 74 TRINITY PLACE, NEW YORK, N. Y. 





A NEW AND BETTER . 
Liquid LEVEL CONTROLLER 


¥ 


For controlling high and low levels in 
a variety of tank operations. Especially 
ideal for surge tanks on lease automatic 








custody transfer units. Easy to install 








.. . fully automatic . . . maintenance 


free! 


Economical to 
Buy and Operate 


PHIL-MAG 


WRITE FOR DESCRIPTIVE LITERATURE 


Enardo Manufacturing Company BOX 1647 TULSA 
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William O. Clift \. F. MacLeod 
Matthews 


Sinclair Oil Corporation and The Britis, 
Petroleum Company Limited have ap. 
nounced the organization of a jointh 
owned company to engage in crude Qj 
exploration and production ventures jr 
Latin America. The new company, Sip 
clair and BP Explorations, Inc., will 
headed by William O. Clift, president and 
chief executive officer, and A. F., Mac. 
Leod Matthews, senior vice president. 


Standard Vacuum Oil Company has ap. 
nounced the appointment of Robert VW. 
Wales, Southport, Conn., as general coun. 
sel. He replaces the retired Warrack Wal. 
lace. 


Clifford L. Wise replaces Marion F, Bolton 
as manager of operations for Kerr-McGe 
Oil Industries, Inc., at Shiprock, N. M 
Bolton has been named general manager 
of operations for Kermac Nuclear Fuel 
Corp., at Grants, New Mexico. 


James E. Finley, exploration manager for 
Continental Oil Con: 
pany’s south western 
region, has been se 
lected from American 
industry to receive 2 
1959-60 Sloan Fellow- 
ship at the Massachu- 
setts Institute of Tech- 
nology, Cambridge 
Mass. At the sam 
time, Continental Oi 
announced the _ pre 
motion of Finley fron 
southwestern regio! 
manager to regional 
James E. Finley — general manager. 


William H. Hawn, independent oil pro 
ducer from Corpus Christi, Texas, has 
been elected to the board of directors 0 
Cosden Petroleum Corporation. He re 
places the late Leo M. O'Neil. 


J. Frank Rollins has been elected president 
of Rayflex Explorations, Inc., foreign op 
erating subsidiary of Rayflex Exploration 
Company of Dallas. 


John J. Wanner, district engineer for 
Kirby Petroleum Company, Denver, ha 
resigned that position and has opened ai 
office in Denver as a consulting petroleum 
engineer. 


Magnolia Petroleum Company has a 
nounced the election of two vice pres 
dents and the creation of a_ petroleum 
chemicals department. L. E. Frensley, 
comptroller, was named a vice president, 
as was E. J. Wacker, Jr., now an assistait 
vice president. The petroleum chem! 

department will be under the direction of 
R. D. Hanley, vice president and manage 
of the natural gas department. 
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FORMATION RATINGS: 
For shale, lime, sand, 
shaley lime, and other 
medium to medium hard 
formations. 

SIZES: 23 bit sizes from 
5% inches to 12% inches 





FORMATION RATINGS: For hard lime, 
hard shale, hard sands, anhydrite, 
dolomite, and other medium hard to 
hard formations. 

Sizes: 23 bit sizes from 

55% inches to12% inches 
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FORMATION RATINGS: 
For medium hard-abro- 
sive to hard formations 
where hard lime, dolo- 
mite, and chert streaks 
predominate. 


SIZES: 18 bit sizes from 
6% inches to 15 inches 


SECURITY manufactures a complete line of rock bits — 
e more than 1120 types, sizes, and variations; 404 made 
specify SECURITY exclusively for MEDIUM FORMATION drilling. 

Like all Security bits, the “M’’ SERIES medium 
W a7 formation bits are offered in regular, jet, air, or jet-air 
circulation. For full details, write for Security’s 1959 

catalog. 
404 TYPES Specify Security and get the RIGHT bits for every 

' 


e well you drill. Security bits assure fastest penetration, 
1 © SIZES and maximum footage, and greatest drilling economy. 


VARIATIONS 
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D. R. Hagerman R. G. P. Maclellan 
Canadian Husky Oil Ltd. has announced 
the appointment of D. R. Hagerman as 
treasurer and R. G. P. Maclellan as sec- 


retary ol the company Both positions 
were formerly held by A. Larsen who is 
also vice president—finance of the com- 


pany 








The Ohio Oil Company has announced 
that two production officials will exchange 
future as a part ol 


designed to give do- 


positions in the neat 
a rotation program 
mestic production officials foreign experi- 
ence. W. T. Kennedy, Los Angeles divi- 
superintendent of production, will 
Libya, as operations 


sion 
Tripoli, 
manager of the Oasis Oil Company of 
Libya, a wholly owned subsidiary of Ohio 
Oil. R. C. Farley, operations manager in 
Libya, will assume Kennedy’s position in 


the domestic group 


transfer to 


R. (Cotton) Makin, formerly president of 
Makin Drilling Company, has withdrawn 
from the contract drilling phase of the 
oil industry. He will now devote his time 
to the management and exploration of oil 
and gas properties for individuals, groups, 


or companies 


NOW! Advanced JENSEN design 


assures perfect counterbalance 


On JENSEN’s Rotary Jack, cranks and counterweights are engineered 
and designed to provide perfect counterbalance throughout the entire 


pumping cycle. 


The smooth, steady operation of JENSEN’s Rotary Unit levels out power 
surges and improves the life and efficiency of sub-surface equipment 


as well. / 
JENSEN’s exclusive rack-and-pinion counter- 
balance system allows just one man—on the : i 


ground—to make all necessary weight adjust- 
ments, without special equipment. 


Get all the facts on a JENSEN before you buy 
any pumping unit. Write today for your copy 


of our new catalog. 





se 


STOCKED BY YOUR LOCAL SUPPLY STORE 


Made by JENSEN BROS. MFG. CO., INC., P. O. Box 477-D, Coffeyville, Kan. 
Export Office: 250 Park Avenue, New York 17, N, Y. 





For more data on advertised products, use Readers’ Service Cards, last page. 

















































































—— 
AUG. 
10-13 | SAE, National West Coast Meeting, 
Hotel Georgia, Vancouver, B.C, 
12-15 | Billings Geological Society Field Cop. 
ference, Great Falls, Monta. 
23-26  AIEE, 6th Electrical Conference of 
the Petroleum Industry, Wilton 
Hotel, Long Beach, Calif. 
26-28 2ist Technical Conference on Petro- 
leum Production, Pennsylvania 
State University, Philadelphia, 
Penn. 
31 AIME Conference on Semiconductor, 
Sept. 2 Institute of Minerals Division, 
Statler Hotel, Boston, Mass. 
SEPT. 
10 Oil Trades Association of New York, 
— Country Club, Rye, 
10 Oil Trades Association, Annual 
Meeting, Hotel Ambassador, - 
Los Angeles. t 
14-16 Texas Mid-Continent Oil & Gas 
Association, 40th Annual = 
Meeting, Rice Hotel, Houston. = 
15-17 Texas Mid-Continent Oil & Gas a 
Association 40th Annual Meeting, 
Rice Hotel, Houston. a 
16-18 National Petroleum Association, = 
Annual Meeting, Traymore 
Hotel, Atlantic City, N.J. All 
20-23 ASME, Petroleum Division, Petro- 
leum Mechanical Engineering invé 
Conference, Rice Hotel, Houston, & all 
24-25 Louisiana-Arkansas Division of 
Mid-Continent Oil & Gas SOLD 


Association, Annual Meeting, 
Roosevelt Hotel, New Orleans. F. M 
National Association of Oil Equip- Peck | 
ment Jobbers, Annual Conven- Tillery 
tion and trade show, Hotel Garlic 
Leamington, Minneapolis, Minn. ” 
API, Executive Committee of Board Texas 
of Directors, Greenbriar Hotel, 
White Sulphur Springs, W. Va. 
American Petroleum Credit Associa- 
tion, 35th Annual Conference, 
Radisson Hotel, Minneapolis, 
Minn. 
29 NACE, Western Region Conference, 
Oct. 1 Bakersfield, Inn, Bakersfield, 
Calif. 


27-29 


27-30 


28-30 





OcT. 

1- 2} NACE, Southeast Region Conference, a 
Jacksonville, Fla. 

Society of Petroleum Engineers of 
of AIME, 34th Annual Fall Meet- 
ing, Dallas. 

NACE, Northeast Region Conference, 
Lord Baltimore Hotel, Baltimore, 
Md. 


4-7 


AAPG, 2nd Annual Meeting of the 
Southwestern Federation of 
Geological Societies, Lubbock, 


8-10 


Texas. 

AAODC, 19th Annual Meeting, 
Skirven Hotel, Oklahoma, City. 

NACE, North Central Region Con- 
ference, Cleveland, Ohio. 

21 Oil Trades Association of New York, 

Meeting, Waldorf-Astoria Hotel, Pp 
New York City. 

Society of Petroleum Engineers of 
AIME, Los Angeles Basin Section, 
Fall Meeting, Huntington- 
Sheraton Hotel, Pasadena, Calif. 

AAPG, Mid-Continent regional Meet- 
ing, Broadview Hotel, Wichita, 


11-13 
20-22 


22-23 





28-30 


Kan. 
29-30 Oil Recovery Symposium on South- 

west Texas, Corpus Christi. 

Nomads’ Chapter monthly meet- 

ing: Los Angeles, second Wednesday, 
Jonathan Club, Wallace A. Sawdon, 
Secretary. Houston, second Monday, 
Ye Old College Inn, Harry E. Estes, 
Secretary. Dallas-Fort Worth, first 
Monday, Greater Dallas Club, Hank 
Davis, Secretary. Tulsa, Hotel Tulsa, 
Gilbert Swift, Secretary. New York, 
first Monday, Hotel Biltmore, Jessé 
E. Hickman, Secretary. 
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RUNS UP TO 133" 


: SPEED UP YOUR DEEP HOLE 
CASING JOBS WHILE PRO- 
” TECTING YOUR PIPE AND 
MEN WRITE FOR FREE 


BROCHURE NOW! 























FIVE MODELS TO CHOOSE FROM 
Model Size Range Torque Range 
54 23" to 7 to 9,000 ft. Ibs. 
55 41/2" to 133% to 15,000 ft. Ibs 
57 41/2" to 1338 to 8,000 ft. Ibs 
ig, 58 1/2" to 52 to 4,000 ft. Ibs 
59 238’ to 7 to 25,000 ft. Ibs 

















All Foster Representatives carry a complete 
inventory of spare parts for Foster tongs and 
n. all models of Foster Catheads. 


SOLD AND SERVICED BY R. D. Cloninger 


' Garlick Sales & Service Oklahoma City, Oklahoma Joe Perry 
; Texas Warehouse Service Corpus Christi, Texas T. C. McDonald 


Clean PIPELINES 
‘| Reclaim TANK BOTTOMS 


with : 






an exclusive 


PARAFFIN TREATING CHEMICAL 


BRAKESOL holds paraffin in suspension! Inject it into gather- 

ing lines and BRAKESOL keeps them free of paraffin. 
BRAKESOL reclaims tank bottoms without taking tanks out 

of service! BRAKESOL chemically dissolves paraffin and puts 





it back in solution into the oil. Cost is nominal compared to 
savings. 

BRAKESOL is safe to handle and will not harm your equip- 
Let BRAKESOL eliminate your paraffin problems NOW! 
fX FOR SERVICE... 


Rr my 


ment 
Contact your Supply Store or 
nearby BrakeSol Treating Engineer. 





P.O. BOX 9506 © OKLAHOMA CITY, OKLA. 
EXPORT DISTRIBUTOR: THE NATIONAL SUPPLY CO., EXPORT DIVISION 
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HUSKEY MODEL 55 


POWER TONG 
CASING .. 


F. M. Farrier Wichita Falls, Texas os Ww. a 
Peck Sales & Service Houston, Texas a Co 
Tillery & Parks Odessa, Texas 9 9. - 





CATHEAD 


an OF = 1 ©? Ge echo | 
2101 GRANT ST. 


Lafayette, Louisiana 
Great Bend, Kansas 
Farmington, New Mexico 
Bakersfield, California 
Moore Sales & Service Company. Casper, Wyoming 
Salem, Illinois 
Shreveport, La 


COMPANY 


WICHITA FALLS, TEXAS 
PHONE 322-8653 





Leidecker Tool Co. Ltd. Edmonton, Alberta, Canada 
Langley Y Cia. Srl. 

East-West Oil Tools C. A. 
Maracaibo & Anaco, Venezuela 


Rooks Oilfield & Engr. Supply Ltd. 
San Fernando, Trinidad, T.W.|. 


m WATER CONDITIONERS 


SAVE ENGINES... 
SAVE YOU MONEY! 


Little King water conditioners 
with exclusive softening filter 
element prevent harmful lime, 
rust and scale from forming 
...keep engine cooling sys- 
tems clean and free through- 
out. Little King also eliminates 
many valve and ring jobs, and 
ends scored pistons. Insist on 
Little King... your assurance 
of longer and more efficient 


engine life. 


901 S. E. 29th 


For more data on advertised products, use Readers’ Service Cards, last page. 







@ Cleans motor block 


and radiator 
@ Keeps water & 

coolant clean 
@ Makes inhibitors 

unnecessary 


@ Available in 15,35, 65 
& 100 gal. capaci- 
ties. Multiple units 
will accommodate 
larger capacities. 

SEE COMPOSITE CATALOG 

Sold through your favorite supply store 


M-C-M MACHINE WORKS CO. 


P. O. Box 4485 
Phone ORange 7-2449, Oklahoma City, Okla. 





























Buenos Aires, Argentina 





what’s Happening 


among INDUSTRY 
ASSOCIATIONS 





































International Guests and Speaker at Houston NOMADS Meeting 
Five international guests attended the regular June dinner meeting of the Houston 
Chapter of NOMADS where Warren L. Baker, executive vice president of the American 
Association of Oilwell Drilling Contractors, spoke on the industry’s economic situation. 
Seated left to right: Pierre Albert, CFP, Algiers; Dr. Enzo Beneo, director general, 
Italian Ministry of Hydrocarbons and Mining; and K. L. Bourdo, K. L. Bourdo Oil 
Field Supplies, Lebanon. Standing left to right. Stanley Kissinger, formerly with Creole, 
Maracaibo; Warren L. Baker and Vittorio Ugo Ristagno, also of the Italian Ministry 


of Hydrocarbons and Mining. 


ay 





New Officers for Illinois Oil & Gas Association 

The following officers were elected for the coming year at the Illinois Oil & Gas 
Association 14th Annual Meeting held in Mt. Vernon, Ill. Front row, left to right: 
J. D. Anderson, third vice president, Ohio Oil Co., Terre Haute, Ind.; H. L. Brockman, 
president, Calvert Drilling Inc., Olney, Ill.; Thomas N. Duncan, retiring president, N. V. 
Duncan Drilling Co., Fairfield, Ill.; F. F. Farrar, secretary, Farrar Drilling Co., Mt. 
Vernon. Back Row, left to right: Walter B. Price, treasurer, National Associated Petro- 
leum Co., Mt. Vernon; C. T. Smith, general counsel, independent producer, Flora, IIl,; 
Joseph J. Shulman, second vice president, Shulman Bros., Vandalia, Ill.; C. J. Pardee, 
executive secretary, Mt. Vernon; not present but elected First Vice President, M. H. 
Guess, Shell Oil Company, Centralia, II. 
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Mid-Continent Section of AIME 
Elects W. E. Stiles as Chairman 

William E. Stiles of Stiles Engineering 
Tulsa, has been elected chairman of th 
Mid-Continent Section, Society of Petro. 
leum Engineers of AIME for 1959-60, suc. 
ceeding John E. Eckel of Jersy Prody. 
tion Research Company, Tulsa. 

Other officers include Virgil J. Berry. 
Jr., Pan-American Petroleum Corporation, 
first vice president; H. A. Nedom, Amer. 
ada Petroleum Corporation, second yicge 
president; C. L. Wilson, Sinclair Oil ang 
Gas Company, secretary; F. M. Stewart 
Alex McCoy Associates, treasurer, 


Daniel A. Busch Recipient 
Of Geo. Matson Award by AAPG 


Daniel A. Busch, consulting geologist, 
of Tulsa, has been chosen by the Ameri. 
can Association of Petroleum Geologists 
to receive the George Matson award at 
the AAPG’s annual convention next year 
in Atlantic City, N. J. 

Busch is the third winner of the award 
given for the presentation of the best tech- 
nical paper at an annual meeting. The 
winning paper was presented at the Dallas 
meeting in March and was entitled, “Pros. 
pecting for Stratigraphic Traps.” 





Claude V. Barrow Paul S. Hedrick 


Assoc. Assoc. 


OIPE Cite Two Oil Industry 
Writers for Past Contributions 


Paul S. Hedrick, long-time oil editor of 
the Tulsa World and now oil consultant 
for the World, and Claude V. Barrow, oil 
editor of the Daily Oklahoman since 1926 
were cited for their contributions to the 
industry through the written word and re- 
ceived parchment commendations on be 
half of the Oklahoma Independent Petro- 
leum Association. 

Recognition of these pioneer Oklahoma 
oil editors was part of the observance at 
Bartlesville, Okla., marking the 62nd an 
niversary of Oklahoma’s first commercial 
oil well. The two senior editors were rec- 
ognized for developing the oil writing style 
now used by newspapers throughout the 
work. They standardized the designation 
of a well, its location and its progress sta- 
tus now universally used. 


Dallas-Fort Worth Nomads Set 
Tuesdays for Luncheon Meet 


The Dallas-Fort Worth Chapter of 
NOMADS have instituted Tuesday lunch- 
eon meeting to be held on the first and third 
Tuesdays of each month for exchange of 
current foreign travel information. 

These meetings, strictly informal, will 
be held at the Crossroads Restaurant on 
the Dallas-Fort Worth Turnpike near At 
lington on each meeting day. Those 
NOMADS in the area and any and all 


foreign travelers will be welcome. 
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What’s Happening 


PYY TITIES ed 


among 


4 Henry C. Tooley has been appointed plant 





manager for the Missouri City plant of 
W-K-M, Division of ACF Industries, In- 
corporated. In his new position, Tooley 
will be responsible for all manufacturing 
functions at the plant and will report to 
R. O. Wynn, vice president, manufactur- 











| 


DON’T 
WELD ON 


FRICTION-LOCK 
CLAMPS 


i, ing. 
é give you these distinct advantages in 
at The Parkersburg Rig & Reel Company, | Nounting scratchers and centralizers: 
“ar Division of the Parkersburg-Aetna Corpo- 
ration, has announced the appointment of 
rd Craig M. Rowley as executive vice pres- 
h- ident and general manager. 
he 





R. B. Hyde, Jr. J. N. McCaskill 


R. B. (Buddy) Hyde, Jr., has been pro- 
moted from chief engineer of the 
Drilling Mud department to the newly- 
created position of Export Sales manager 
f the Foreign Operations department of 
Magnet Cove Barium Corporation. James 
N. McCaskill succeeds Hyde in the Drill- 
ng Mud department as chief engineer. 
Both men will make thei 


headquarters in Houston 


service 


continue to 


Pathfinder Oil Tool Company has recently 
changed the the present title. 
The company previously had been known 
s Oil Country. Headquarters for Path- 
finder Oil Too! Houston 


name to 


Company Is in 


Lloyd W. Holloway has been named store 
manager at Refugio, Texas, for the Mid- 
Continent Supply Company. He is a grad- 

te of the University of Houston where 


e received a BBA degree in 1952. 











rs Ws 


J. N. MacKendrick 


Laverty 


F. W. Laverty has 
been appointed the 
new president of 
Clark Bros. Co., it has 
been announced. Jo- 
seph J. Rosecky has 
been appointed execu- 
tive vice president suc- 
ceeding Laverty. J. N. 
MacKendrick, presi- 








ee. - 
ee — 


LOWER COST... Friction-Lock Clamps 


cost less than welding when ordered with 
B and W Scratchers and Centralizers. 


WITHSTANDS GREATER THRUST... 
exhaustive laboratory tests prove Friction- 
Lock Clamps withstand resistance to verti- 
cal movement far in excess of average 
field welding. 


ELIMINATES WELDING DAMAGE... 
average field welding may damage casing 
from undercutting, hard spots and electro- 
lytic corrosion Friction-Lock Clamps 


cannot damage casing. 


ONLY FULL GRIPPING DEVICE... 
















































! dent of Clark Bros., | ae , : 
R. D. Fagz has | ferred until the present time, only the Friction-Lock Clamp grips uni- 
- D. Fagan has been transferred to was appointed chair- formly around the complete periphery of 
Dowell’s Technical Services and Ds velop- t , ‘ : : 
sseah: denkmnaionehs “lanl man of the board. the casing . . . other holding devices grip 
; . a * ore Clark Bros. is one of over relatively small areas. 
) the title of engineer. ‘ 
oe alll Renn te alltion Joseph J. Rosecky the Dresser Industries. 
. tie First City Na- EASIER INSTALLATION ... B and W 
t tional Bank Building, Hammond A. Helms of Dallas, has been | Friction-Lock Clamps may be installed in 
x Houston. In his new elected vice president and general man- seconds with a simple hex wrench. 
assignment, Fagan will ager of the Baash-Ross Division of Joy 
be responsible for the Manufacturing Company. He succeeds ANOTHER FIRST BY THE FIRST NAME 
j development of Dow- G, D. Johnson, who continues as a con- IN PRIMARY CEMENTING TOOLS 
; ell’s en ~<a sultant to the company. OTHER B and W PRODUCTS: 
! ices on the Gulf Coast 





and in the Permian 
Basin. He will report 
to Joseph B. Stewart, 
manager of the Com- 
pany’s Technical Serv- 
ices and Development 





R. D. Fagan 


lepartment in Tulsa. 


Servco has announced completion of a 
major personnel realignment program in 
the Gulf Coast area. Leo Franques is now 
general manager of Gulf Coast operations; 
Marc Loy has been appointed general 
sales manager of the Gulf Coast area: Jim 
McCaskill is the new manager of Texas 
operations, and Dick Boothe is now man- 
ager of Louisiana operations 
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G. K. Viall has recently been appointed 





G. K. Viall 


For more data on advertised products, use Readers’ Service Cards, last page. 


senior vice president 
of Chain Belt Com- 
pany at a recent meet- 
ing by the firm’s 
board of directors. 
He previously has 
served as chief engi- 
neer of the Chain Di- 
vision; assistant to the 
president; Works man- 
ager; and vice presi- 
dent. He _ established 
the firm’s Planning 
department and the 
Research and De- 
velopment section. 








Multi-Flex Scratchers * Nu-Coil Scratchers 
* Rotating Scratchers, Multi-Flex and Nu- 
Coil Types * Automatic Stop Collars °¢ 
Stabilizers * Rotator Collars °¢ Liner 
Centralizers * Latch-On and Solid Type 
Centralizers °* Thread-lock Cages ® 


Thread-Lock Cement. 


& gut VAT fc. 


Well Completion Specialists 


GULF COAST WEST COAST 
Box 5266 19706 South Normandie 

Houst Texa Torrance. Califor 
PHONE WAiInut 3-6603 PHONE FAculty 1-246 


A 
AVE 


| 















American Iron & 
Machine Works Com- 
pany has announced 
the promot 


Rea to 


Tulsa 

terred to 

Creat 

; whe re he 

Jim Rea bresenta- 
western 


Thomas N. Shults has been ele 
dent of Mid-Continent Supply Co. at Fort 
Worth, succeeding D. H. Thornbury who 


{ ted presi- 


hairman of the board 
and chief executive officer. Other changes 
include. L. T. Ratliff, Tulsa division man- 
ig named New York office 
export manager: C. H. Hickman, formerly 
Wichita Falls. ‘Texas, division manager has 
Tulsa: P. Z. Hilliard, general 
division manager was promoted to vic 
president: R. L. McAnally was promoted 
from sales manager to division sales man- 
zxer at Denver: J. O. Ramsey from as- 
sistant division manager to manager at 
New Orleans: J. L. Voss, Houston division 
sales representative to Houston division 
manager; W. W. Arnold, former Denver 
manager to manager at Midland, Texas; 
R. S. Weilman, former Houston manager, 
to division manager at Wichita Falls: L. B. 
Levell, formerly manager 
at Fort Worth has been named Mid-Con- 
Ame rica 


has been 


rer has been 


moved to 


assistant sales 


tinent agent in Latin 


GEOPHYSICAL 
EQUIPMENT 


H-E DRILLMASTER MINOR II 
HANDS - ENGLAND OILFIELD EQUIPMENT LTD 


MANUFACTURERS OF 
LETCHWORTH HERTS ENGLAND 


GEOPHYSICAL 


H-E manufacture a wide range 
of Geophysical supplies in ad- 
dition to that illustrated includ- 
ing: loading poles, cable reels, 
winches, shooting trucks etc. 
Write for full details quoting 


H-E BREAST 


ee ee ee 
TEL: 600 CABLES: OIL LETCHWORTH ENGLAND 


Exclusive licensees in Western Germany: August Goettker Flachbotrungen, 20a Wathlingen Kreis Celle, West. Germany 


For more data on advertised products, use Readers’ Service Cards, last page 


A. D. Rose was elect. 
ed president of Jas, 
P. Marsh Corp. by 
the board of director 
at a recent meeting, 
Rose was formerly 
executive vice presi. 
dent. He organized 
the company’s _ first 
and de. 


velopment department 


engineering 


and his name appear 
patents 
granted to the firm, 


on many 


A. D. Rose 


United States Rubber Co. has announced 
the appointment of Eugene D. Conroy a; 
sales engineer for the battery separator 
department 


National Supply Company has announced 
three changes in its Export Division 
A. Robert Meyer, vice president, will 
function in a staff capacity, devoting his 
attention to foreign manufacturing and 
licensing and the broad development of 
the company’s international activities. Cal. 
vin B, Carter has been appointed division 
manager of the Export Division. James 
M. Davies will succeed Carter as division 
sales managet 


Well Surveys, Inc, has 
announced the = ap 
pointment of John C, 
Stick as technical di- 
rector. He has been 
acting technical diree- 
tor for the past six 
months. He previously 
held the 
chief 


John C. Stick neer 


position of 
electrical engi- 


William J. Hamley has been appointed 
production control supervisor of A. M. 
Byers Company’s South Pittsburgh plant. 


American Cyanamid Company has anp- 
nounced the appointment of R. C. Sarfaty 
as assistant manager of adVertising. 


Carl J. Maki, formerly of The Texas 
Company, has filled a new post at Dresser 
Industries, Inc., assistant to the executive 
president. 


Joe W. Bull was recently appointed sales 
manager of all Canadian operations for 
Milwhite Mud Sales Company, Ltd. He 
will make his headquarters in Calgary, 
Alberta, Canada. 
Jack B. Fleming, 
Welex vice president, 
formerly in charge of 
the Texas and Louisi- 
ana Gulf Coast Divr 
sions, has been named 
vice president in 
charge of Welex of 
Canada, Ltd., at Cal 
gary, Alberta. Welex 
alsorecently am 
nounced the promo 
tion of Harry R. 
Pegors, former field 
engineer, to district 
Jack B. Fleming ™4nager at Bakers 
: field, California. 
Stanley D. Strand as area manager, tubu- 
lar sales, Calgary, Alta., for U.S. Steel’s 
Oil Well Supply Division has been al- 
nounced. 
1959 
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W. C. Norris Manu- 
facturer, Division of 
Dover Corporation, 
Tulsa, has announced 
the opening of a 
branch warehouse at 
Edmonton, Alberta, 
Canada, under the su- 
pervision of Canadian 
Division Manager Bill 
C. Robinson. Ware- 





house manager is Otto 
; tates 
Bill C. Robinson R. Perryman. 


Elmer L. Estes has recently been assigned 
to sales by Union Wire Rope Corpora- 
tion with headquarters at the corporation’s 
office and warehouse in Houston. 


Caran Engineering Corporation has an- 
nounced the election of Jack H. Ragsdale 
as a vice preside nt. He has served as we ll 
logging manager for the South Texas-Gulf 
Coast district of the Caran companies. 


J. E. Kelley, formerly of Southern Engine 
& Pump Company’s Dallas office, has 
been transferred to Corpus Christi, Texas, 
as manager of the new SEPCO branch 
office. N. M. Shuyler, Houston, is now in 
Corpus Christi and in charge of the Serv- 
ice Department. 


Martin Wheeler has 
recently joined the 
Milwhite Mud Sales 
Company in Oklahoma 
City as their sales rep- 
resentative in the 
Oklahoma City area. 
Wheeler formerly was 
associated with the Fox 
Rig and Lumber Com- 


pany. 





Martin Wheeler 


Glenn Doggett has been named area sales 
manager for GO Oil Well Services’ new 
Abilene, Texas, branch. The company 
headquarters in Fort Worth and has other 
branches throughout the Southwest 


United States Steel Corporation has an- 
nounced the following appointments with- 
in its Oil Well Supply Division. James E. 
Chenault, Jr., as district manager at Ed- 
monton, Alta; Howard Rainbird as area 
representative at Calgary; Charles V. 
Black as store manager at Abilene, Texas. 


W. A. (Bill) Davidson 
has been appointed 
general sales manager 
at Herb J. Hawthorne, 
Inc., Houston. In the 
fall of 1958 Davidson 


was advanced to as- 






a 


W. A. Davidson 


sistant sales manager 
at Hawthorne, as the 
company’s marketing 
activities expanded. 


James M. Bird, vice president of Seismo- 
graph Service Corporation, has been 
flected to the SSC board of directors. 
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°  *...a producin wildcat!” > 


Congrats and $25 for this quip to FABIO SORIA GALVARRO, Compania de 
Perforaciones, S. A., Casilla 1215 — La Paz, Bolivia. 








Tough as a wildcat . . . Lone Star pipe meets the exacting quality 
and stamina standards of API specifications ... which means 
Joe Roughneck’s specifications. 

Lone Star...the oil man’s steel mill... is one of the world’s 
most modern. Every length of pipe... API casing, tubing and 
line pipe . . . reflects quality control from ore to finished product. 
Made right here in the oil and gas country for fast delivery to 
oil and gas men. You can depend upon Lone Star. 


Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 








For more data on advertised products, use Readers’ Service Cards, last page. 


c OM PAN Y 


i S EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 
912 Republic National Bank Building, Dallas, Texas 
S Houston, Texas | Midland, Texas | Tulsa, Oklahoma 


























































159 


MINIMUM PHYSICAL PROPERTIES 


xX-95 X-105 
Yield Strength 95,000 PSI 105,000 PSI 
Tensile 115,000 PSI 120,000 PSI 
Elongation in 2” 16% 15% 





X-95 and X-105 premium grades are recent Youngstown developments 
And they’re showing terrific performance in the world’s deepest wells 


With existing Grades D and E, and now X-95 and 
X-105, you have an Orange Band selection that’s 
priced and designed for every drilling job you handle 
. . including deep hole. Four grades 
give you greater design latitude, let you buy the 
strength you’ll use—instead of having to 
pay for strength you'll never need. 
Youngstown X-95 and X-105 are avail- 
able in all API sizes from 27s’ OD 
through 5%’ OD. Contact your 
Youngstown Representative 
for complete data, availability and 
finishes. Write to our Home Office for your free copy 
of our new brochure, ‘Youngstown Drill Pipe’. 
The Youngstown Sheet and Tube Company, 
Youngstown 1, Ohio. 





SEAMLESS DRILL PIPE - CASING - TUBING 





J. E. Despins has bee: ppointed man 
iver, Mexico dist! cco! I tO an al 
Allis-Chalmers de Mexico, 


nouncement by 

5 \ de C.\ H succeeds R. B. Rod- 
riguez. 

Canadian Aero Service Ltd., Ottawa, 1 
ternatio | i Survey company, has an 
nounced the appointment of Robert M. 
Reckeweg as executive vice president and 
general manager. He has been asso ed 
with the company s e it was founded 
in 1950 


Enardo 


Manufacturing Company, ‘Julsa, 
has appointed li 


four Latin American duis 
M. Fernandez, Mexico 


tributors: Rodolfo 
City: Kenneth J. Langley, Bueno Aires 
C. and J. Ormachea, S.A., LaPaz, Bolivia 


} 


and Sicol Comercio e Industria, Rio de 


Janiero, Brazil 


\. Grey Simpson has 
been promoted to the 
position of California 
division manager fot 
Fluid Packed Pump 
Company. In his new 
position, Simpson will 
Sales 


direct the and 





Service operations for 
the California divi- 
s10on The past two 
vears he has been 
California sales man- 


A. Grey Simpson age 


Grant Tool Supply has announced the 
election of Robert E. Masters as vice 
ident. Masters is general manage1 
MacClatchie Division. 


pres- 
of the 





“BROTHER!” . 


in Cathodic Protection. 


Any amperage level from rated to minimum 


we can be selected by moving the reactor con- 


trol handle. No moving parts 
Automatically 


tions. 


Built-in complete overload protection with- 


gh out interruption of output 


.. “I stepped up the output on my well 
casing rectifiers yesterday because it was so dry 
Today we have a gully washer and I have to get out and 


set them back again before something blows.” 


p- 


WELL CASING 
Cathodic Protecti 


Adjusts Output Itself! 


An entirly NEW CONCEPT 


no contacts. 


compensates for ground bed 


we resistance and other circuit resistance varia- 


Even short cir- 

























on Rectifier 





With an Amp-o-matic, sim- 
ply set the rectifier for the 
amperage necessary to give 
protection and forget it. 
Amp-o-matic does the rest— 
it compensates for changes 
in ground bed resistance or 
stack resistance, it cannot 
be overloaded, and it is ex- 
tremely resistant to light- 
ning damage. 





Get the 


cuits will not shut the rectifier down or 
harm it in any way complete story 
from your 
Continuous output adjustment with single 
wh Good-All 
. control. | 
representative. | 
Reactor control-——no moving parts no con- Make your 
\> tacts to change. Tops in reliability. ‘ 
next system 
Reasonably priced—simplicity of design en- $0 
. atie 
ables the Amp-o-matic to be priced for very .o-™ 
Am? 


little more than a conventional rectifier. 





GOOD-ALL ELECTRIC MFG. CO. | 


ELECTRICAL MECHANICAL DIVISION ° 


OGALLALA, NEBRASKA | 
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Walter E. Munford has been elected pres. 
ident and chief administrative officer of 
U.S. Steel Corporation. Munford succeeds 
Clifford F. Hood who has retired. 





Chicago Pneumatic Tool Company 
Buys Reich Bros. Mfg. Company 


The Chicago Pneumatic Tool Company 
has announced the acquisition of the Reich 








Bros. Manufacturing Company, Inc., of 
Terre Haute, Ind., producers of Reich 
line of truck and crawler-mounted hy. 






draulic blast hole drills and drill. 
ing rigs for down-the-hole blast hole oper. 
ations. 

The present personnel of the newly ae. 
quired organization, which will be called 
the REICHdrill Division of the Chicago 
Pneumatic Tool Company, will continue 
in their present Engineering 
and production operations will remain jp 
the Terre Haute plant and all sales and 
manufacturing operations in Great Britain 
will be continued 


rotary 











capacities. 




















Dayton Rubber Company Announce 
Plans for New Ohio Warehouse 


The Dayton Rubber Company has an- 
nounced the establishment of a new ware. 
house and regional sales office in Cincin- 
nati. The modern brick and concrete 
building, currently under construction, js 
expected to be completed in early July. 

Dayton Rubber Company has other 
warehouse and _ regional offices in 


Dallas and Atlanta. 











sales 




















The Parkersburg Rig & Reel Co. 
Establishes Venezuela Subsidiary 


The Parkersburg Rig & Reel Company 
has announced the establishment of a 
wholly owned subsidiary in Venezuela 
The new subsidiary will operate under the 
name of The Parkersburg Rig & Reel 
Company de Venezuela, C.A. 

Ralph M. Roberts will remain in charge 
of South American operations with head- 
quarters in Caracas. D. B. Evans will be 
the Parkersburg representative in Mara- 
caibo, and B. G. McDonald will represent 
the company in Anaco. 













The National Supply Company 
Acquires Fluid Packed Pump Co. 

Acquisition of the Fluid Packed Pump 
Company, Los Nietos, Calif., has been an- 
nounced by The National Supply Com- 
pany. 

National Supply has been the interna 
tional distributor for Fluid Packed Pump 
equipment, with the exception for a few 
independent outlets, since 1945. 

In announcing the acquisition, A. W 
McKinney, president, said National Sup 
ply would operate Fluid Packed Pump 4 
a division, with Sidney Shuman as chiel 
executive officer. 










Lucey Products Corporation 
Opens New Oklahoma Store 


Lucey Products Corporation, Tulsa, has 
opened a new supply store at Woodward, 
Okla. The new facility is equipped and 
carries inventories designed for complete 
service to the oil operators and drilling 
contractors that are active in northwest 
ern Oklahoma and the adjoining cou 
ties of Texas and Kansas. 

The new Woodward store is under the 
supervision of Clyde E. Richard, store 
manager. L. W. Johnson, Jr., is assistatt 
manager. 
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The Men from “Down Under” 


phil Orr (left) and George Walker 
right), Halliburton Oil Well Cementing 
Go. left for Adalaide, Australia, early this 
ear to open that firm’s new “down under” 
sperations. Orr, who will head the new 
venture, has been with Halliburton since 
1949 working in Texas and overseas in 
Venezuela. Walker is an electrical engineer 
and has been in Halliburton’s export serv- 
ices for 5 years and this is his second as- 
signment in Australia. He transferred to 
Welex, Inc., in 1958 and will now serve 
as an electrical service engineer. Hallibur- 
ton is acting as Welex’s overseas agent. 


Bovaird Named Distributor for 
Cardwell Oil Well Parts 


The Bovaird Supply Company has an- 
yunced an important transaction made 
with Cardwell Manufacturing Company 
f Wichita, Kan. Bovaird has purchased 
irdwell’s supplies inventory and Card- 
well parts inventory at Oklahoma City, 
nd is moving their Oklahoma City sup- 
ply store to the present Cardwell location. 
Bovaird also purchased Cardwell’s oil 
well supplies and parts stock at Mt. Ver- 
n, Ill., which will be consolidated with 
he Bovaird store at Salem, Ill. Bovaird 
will be exclusive distributor of Cardwell 
parts for well servicing, work over and 
tary rigs in both Oklahoma and the 
Tri-State Area 

Cardwell will continue to manufacture 
eir products in Wichita, Kan 


Lake Shore, Inc. Appointed 
Bucyrus-Erie Distributor 


Lake Shore, Inc., Service and Supply 
Division. Iron Mountain, Mich... has been 
ippointed an exca\y Hydro- 

bucket and parts distributor by 
Bucyrus-Erie Company, South Milwaukee, 
Wis. Lake Shore’s territory includes the 
Upper Peninsula of Michigan and the 
Wisconsin counties val Ashland. 

Iron, Vilas, Forest, Florence and Mari- 


itor-crane, 


Lake Shore, Inc., 


and servicing facilities at its Iron 


maintains equipment 
Mountain plant. 


Research Exploration, Inc. 
Opens Alaskan Headquarters 
J. F. Freel, president of Research Ex- 
rations, Inc ‘ 
pening of headquarters offices for Re- 
rch Alaska), Inc., in 
\nchorage. Earnest A. Pratt, former geo- 


Houston, has announced 
Explorations 


hysical sales manager for Southwestern 
Industrial Electronics Company, Houston, 
general manager 

[he new Research Explorations facility 

ides a complete SIE GeoData Process- 
g System This will be the only one of 
s kind in Alaska. The new center will 
mpletel, process AM and FM tapes 

various types of recording equip- 

nent 

Officers of Research’s Alaskan subsidi- 
y company are Clarence R. Krampitz, 
President: J F. Freel, vice president- 
treasurer; Robert B. Briggs 
David L Miller, 
Pope, consulting geologist, is a member of 
the board 


, vice president 


assistant secretary. T. T 
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EMPIRE'S: ADVANCED } METHOD 
OF LOGGING! - 


te, 





_ 














“you use Empire’ 
= = porenity, velocity, thology. and correlation b 
ESS with these simultaneous features: single teckiver 
=—— acoustic; dual-recejver acoustic with choice of 
3€, two, or three-foot spacing and switching |in 
; choice “oF either SP or Gamma-Ray log; dual 
finear velocity curve; and integrated travel ime. 
: For detailed information on 'the. VS Ag 
oa ing, see een Empire service representative 








"address your inquiries to our, Logging Services 
i lamp Bowie Boulevard,- Fort Worth; Texas 
4 i 
es oe - - ; 
i (ii 
A | 
NEW LOCATION AT JACKSON, MISS 





LOGGING SERVICES 


6000 CAMP BOWIE BOULEVARD e FORT WORTH, TEXAS 


GEOPHYSICAL 
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CLASSIFIED ADVERTISING 


RATES: Regular Classified (undisplayed) set in this size type: 20 cents per word. Minimum 
charge $4. Blind box address in our care counts six words. Replies forwarded without charge. 
Display Classified ads, set in suitably larger type with ruled border, $13.50 per column inch. 
Ten percent discount for two or more insertions of same copy in consecutive issues. All classified 
ads payable in advance. Send copy and checks to: Trading Post Classified Section, World Oil, 
P. O. Box 2608, Houston, Texas. 





FOR SALE 


BUSINESS SERVICE 








—E FARMOL’ 
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# $100,000 TO INVEST WITH SERVICES in 
oil supply business or oil jobber company 
Experienced college graduate, write Box 
198-W, WORLD OIL, Houston, Texas. 


® Financial Contacts, Underwriters, Brokers, 
Private Finders of Capital reached. No shop- 
ping. Confidential FREE ENTERPRISE 
ASSOCIATES, 817- 5ist St., Brooklyn, N. Y. 





LIKE TO HAVE FACILITIES IN PERU? 


You can save money by using my facilities 
and services for your administrative and 

ntact work. Particularly suitable for oil 
companies, geophysical and service organi- 
zations desirous of expanding but not vet 
ready for full scale operation. Box 197-W, 
WORLD OLL, Houston, Texas 
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LATHE: 


Rebuilt 1959. 16” hollk 


25° CC on 
with tapers 
1). 20 - 10 


drive. Bargain prices. Te1 


LEBLOND COMBINATION OIL 
FIELD, BORING & TREPANNING 


Ww spindle. 
lathe end 
25 boring 
HP motor 


ms - return 


Te le phone ( ollec t 


Box 638 


The Eveready Supply Company 


Bridgeport, Connecticut 


EDison 4-947] 





VENEZUELAN CONTACT 
Do you need Venezuelan Contacts, Rep- 
resentations, Surveys or “local know- 
how,” if so write 
TEN EYCK HULL 
Edificio Galipan Caracas, Venezuela 
Cable: CALLHULL Telephone: 33-31-95 














SITUATIONS WANTED 


oy “a owers for Thought ‘ 
SOUTHWEST FLORIST 
Bank of The Southwest Bldg. 
Houston, Texas 
CA 5-6603 


Cable Address: 
SOUFLO, Houston, Texas 
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WORLD OIL 
Classified Ads 
Don't Cost, 


They Pay 





ANOTHER LARGE 


AUCTION 


Partnership Dissolution 


ACORD SUPPLY CO., LTD. 


5005 Holmes Road 
Houston, Texas 


Friday, July 17, 1959 
10:00 A.M. (CST) 


Registration Starts at 9:00 
Inspection Beginning July 13 


OILFIELD EQUIPMENT, PIPE, PUMPS AND 
OTHER RELATED EQUIPMENT 


Due to the dissolution of a partnership, all 
of the assets of Acord Supply Co., Ltd., will 
be sold at public auction to the highest 
bidder. Wayne Cook Associates, Inc. 
been commissioned to handle the sale. Items 
to be offered include Traveling Blocks, Blow- 
out Preventers, Drill Collars, Center Latch, 
Sidedoor and Bottleneck Elevators, Flanges, 
Hooks, Kellys, Bushings, Pumps, Rams, Slips, 
Spiders, Swivels, Valves, Drawworks, Drill 
Pipe, Casing and Tubing. 


EACH AND EVERY ITEM WILL BE SOLD TO 
THE HIGHEST BIDDER WITHOUT MiINI- 
MUM OR RESERVATION 


The List Is Far Too Long To Cover Ade- 
quately Here But Will Include Such Items 
As: 

1—1953 Willis Jeep 

1—1956 Ford '2-Ton Pickup 

1—1958 Olds Saper 88 


PIPE AND CASING 


15,000 ft. of 23g’ EUE Line Pipe Tubing 
8,400 ft. of 27g’ API IF R-2 Drill Pipe 
4,500 ft. of 274" Hydril IF R-2 Drill Pipe 
3,100 ft. of 312°’ API IF R-2 Drill Pipe 


3,000 ft. of 414°’ Hughes XH R-2 Drill Pipe 
and more 


PUMPS AND MOTORS 


6WAK Waukesha Engine on Skids with 
clutch and PTO. 

International ®A 100 Motor on Skids with 
clutch, V belt pulley and V belts 

LeRoi H2000 engine on skids 

Worthington Power Pump with Waukesha 
195 GK Motor 

5 - Gardner-Denver 6x6 Steam Pumps 

Fairbanks-Morse 4x6 Power Pump with 
Chrysler Ind. Motor 

Ideal 614 x 10 C 100 Power Pump with Wau- 
kesha GK 145 Motor 

Gaso Power Pump, 714x12 Fig. 2652 with 
6WAK Waukesha Motor and many others 


as well as 


Perfection Links, Weldless Bails, Safety 
Clamps, Drill Collar Slips, 2, 3, 4, 5, and 
6 Sheave Traveling Blocks, cap. up to 500 
tons; Crown Blocks, various size and make 
Blowout Preventers with Rams; various size 
Drill Collars, various size and type Center 
Latch Elevators, Bottle Neck Elevators, Side 
Door Elevators; Flanges, Slips, Rotary Tables, 
Drilling Spools and many other related items. 
For brochure with detailed listing of equip- 
ment to be sold, contact 


Wayne 
<e 


Associates, /nc. 


“The Nation's Leading Auctioneers” 


192 Meadows Building Dallas 6, Texas 
EMerson 3-3388 





— 
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protect you with a seal that works for you 


Line pressure actually seals Mission Valves more tightly. 


PARTNERS IN 
PETROLEUM 
PROGRESS 


S iid 


S$ Sil 


N 


The greater the pressure against the closed valve, the more tightly 
Mission Sealant holds — acting like a plastic packing. This automatic sealant injection | 
system literally stops leaks before they start. This basic design, constantly improved 
upon, has been proved by almost twenty years in the field. Backed up by the 
modern manufacturing techniques of Mission’s new Houston plant, you know you're 
getting quality. These are the reasons Mission Valves do what they’re supposed 
to do, and do it for years with very little maintenance. There are more than 315 
different valves, bringing the positive advantages of the Mission Valve to practically 
every application. Specify Mission and eliminate your valve problems. 

ty rast 
MISSION MANUEACTURING CO., P. ©. BOX 4209, HOUSTON, TEXAS * CABLE ADDRESS —“MISSCO” 
EXPORT OFFICE: 30 ROCKEFELLER PLAZA, NEW YORK © IN THE UNITED KINGDOM: MISSION 
MANUFACTURING CO., LTD., 17 HANOVER SQUARE, LONDON W. 1 ENGLAND © CABLE ADDRESS — “MISSOMAN” 


PISTONS © PISTON RODS @ SLIPS ®© GLAND PACKINGS ® LINERS @ LINER PACKING 
PUMP VALVES AND SEATS ® SWABS ® VALVES © HAMMERDRILS © CENTRIFUGAL PUMPS 








BUILT TO 
STAND UP! 





Wichtex Units are designed and 
built to save you repair bills 
and downtime. Owner after 
owner has testified that these 
units ‘‘beat anything else in the 
field’’ for long, hard service 
without repairs. Long trouble 
free life . plus fast, easy 
efficient operation . make 
Wichtex Units outstanding prof 


itable to own Investigate 


WICHTEX WELL SERVICING 
UNITS 

2,000’ to 12,000’ capacity 

spudding attachment optional 


WICHTEX PORTABLE ROTARY 
RIGS 
2,000’ to 5,000’ capacity 


WICHTEX 


MACHINERY 
COMPANY 
P. O. Box 2250 
WICHITA FALLS, TEXAS 


SQUEAKS from the 
BULLWHEEL 





_ GASKET 





ae 


“Nice going Mac” WORLD 





The Spoils of War Forever in Her Debt 


One day during war, a tall, strong and “I married her 


handsome Roman soldier broke into a__ life. ; 
house where he found two luscious maidens How did she do that? 
and their matronly nurse. “She told her father not to shoot 


Chuckling with glee, he roared, ‘“Pre- ‘ 
pare thyselves for a conquest, my pretties.” Absent-Minded Professor 


because she sav 


OIL 


ea mM 


The lovely girls fell to their knees and “I am very absent-minded,” said the 


pleaded with him, “Do with us as thou professor. “I often find names and 
wilt, O Roman, but spare our faithful old numbers written in my memobook, 


nurse.” can’t remember what persons they 


“Shut your mouth,” snapped the nurse, sent. Recently I did a general checking 


“War is war.” up. The name and address of on 


phon 
but | 


repre- 


e mal 


baffled me, so I wrote him, asked if he 


. . . 
Rising Prices 

An aggressive young business man put 
this sign over a counter in his store, “In 
keeping with the policies of this store, 


these FREE SAMPLES are brought to 


back a cordial letter saying that 


husband.’ 


already done it. He was my wife 


had ever heard of me, and if I was sup 
posed to do something for him. He 


wrote 
I had 
*s first 





you at the lowest possible price!’ 
SECONDARY RECOVERY 
Glarin’ and Starin’ Since 1922 

The lady was just stepping from the 
shower, reaching for a towel when she saw 
a window washer looking in. She was too 
stunned to move, just stared at the man. 

“Whatcha lookin’ at lady,” he finally 
asked. ‘“‘Aincha never seen a_ window 
washer before?” 


Home Permanent RESERVOIR ENGINEERING 


A neighborhood lady had just given her- Water Flooding Gas Repressuring 


self a new permanent. [wo of her neigh- EVALUATION CORE ANALYSIS 
bors were discussing the job after she had quavers a 
gone home. “What do you think of it?” ONOMICS 

isked the first. , Cost Estimates, Design, Installation 


“Well, to me,” said the second, “it looks FIELD SUPERVISION 
like her parole came just as the warden Phone 723-2167 











pulled the switch.” 
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20/20 


VISION 


The field of nuclear logging re- 


Solr 
a ee 


ceived its greatest advancement 
when McCullough introduced 
the Scintillometer back in 1949. 


‘his super-sensitive crystalline 


S 
‘al 
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really gave 20/20 vision 
science of well logging 

ling the operator to see and 
interpret the nati of the fon 


tions Si ound ig the ell 
re with a ia ten pe In kon @ LJ ree LJ G 
AcCul vail Nuclear Well ye a 
1 the cintillomete P ~ 
foes = NUCLEAR WELL“ LOGGING 
and pre ved veal = ; 
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ccul \ unquestion 
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tillometer pin points 
\c Cu 


minol 





( al ch inges 


rher counting r: 
intillometer appreciably 
reduces statistical fluctuation, 


gives superiol resolution and 


results in higher quality, 





more efficient logs with 


excellent re peatability. 





| | 


ftect of invaded zone and 
well fluid is minimized and 
the sphere of investigation is 
focused on the original nature 


and content of the formation. 


Porosity is determined with a 
higher degree of reliability. 


Rugged, shock proot design 





assure s dependable operation. 


Call McCullough on your next , 
job— you'll get the best logs you 
ever had—and you'll benefit by M'Culloug TOOL COMPANY 


more acc umulk; ited expe rie nee in 





nuclear logging with the scintil- LOS ANGELES e HOUSTON je EDMONTON Cab AJore: MACTOOL 
lation crystal than all others ad 
combined, 


J : 
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Very Important Person . 

“I’m sorry, the manager isn’t in,” said 
the clerk to the pompous individual who 
had strutted in. “Is there anything I can 
do for you?” 

“No, snapped the visitor. “I never deal 
with underlings. “Ill wait until the man- 
ager returns.” 

About an hour later the pompous one 
became impatient. “How much longer do 
you suppose the manager will be?” he de- 
manded 

“About two weeks,” was the reply. “He 


just left on his vacation 


A Bargain’s a Bargain 

Mad wife. “Why did you buy two ele- 
phants ?” 

Inebriated husband 
break up the pair.” 


“The man wouldn't 


FOR U, 
SE IN DRILLING OPERATION 
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That’s What I Like About the South 
Old Southern Colonel, discussing food: 
“All ah want at breakfast is a quart of 
bourbon, a pound of-beefsteak, and my 
ol’ houn’. dog.” 
“What do you need the dog for?’ 
“He eats the beefsteak.” 


’ 


Frozen Assets 

“Sure,” admitted the Texan, “‘with all 
that ice, Alaska is bigger than Texas. But 
if Alaska ever had one of our summers, 
it'd melt to half our size!” 


Dining Out 

When a restaurant patron complained 
that his breakfast sausages were peculiar, 
that there was meat at one end but bread 
crumbs at the other, the manager ex- 
plained it was a matter of expediency, “In 
these times of rising costs, nobody can 
make both ends meat.” 


Kurkose 
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*KIRKOSE’ SODIUM CARBOXYMETHYL 


CELLULOSE @ USED ON A WORLD-WIDE BASIS 


FOR FLUID LOSS PREVENTION @ AVAILABLE IN 
LOW AND HIGH VISCOSITY GRADES ® SALT RESISTANT 
SUITABLE FOR BRINE MUDS AS WELL AS FRESHWATER MUDS 


In certain Countries of the world the use of S.C.M.C. for drilling operations is 


covered by patent rights, in connection with which we are empowered to grant licences. 


In sales for use in 


these countries (U.S.A., Canada, Mexico, Iran, Colombia, Iraq, Brazil, France) we pay a royalty to Drilling 


Specialities Company, Bartlesville, Oklahoma, of 7c. per Ib. actual S.C.M.C., which is included in our selling 


price. In consequence, drillers in these countries are licensed to use our product for any drilling operations.” 


HE CABLE * KIRKSYL’ BURY. ENGLAND. SAMPLES & FULL TECHNICAL 
LITERATURE WILL BE FLOWN OUT TO YOLL ANYWHERE -IMMEDIATELY | 


i oeeeianatnemematiin 





Issued by the Chemical Division of KIRKLEES LTD., BURY, ENGLAND 
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It’s Magic 
“You say you want to get a divorce 
the grounds that your husband is careley 
about his appearance ?” 
“Yes, he hasn't showed up in nearly ty, 
years.” 


Optical Illusion 

One friend said to another, “Say, hoy 
did you get that scar across the bridge of 
your nose?” 

“From glasses.” 

“Well why don’t you get 
lenses ?”’ 

“They don’t hold enough beer.” 


Look Alikes 

A couple of bebop characters were walk. 
ing through a Florida swamp. One yelled, 
“Help, Help! An alligator bit off my leg! 

“Which one? cried his friend. 

“T don’t know,” he answered. “All these 
alligators look alike.” 


contact 


No Vacancies 

“Sorry sir,” said the hotel desk clerk t 
the traveling salesman “but we have n 
rooms at all. Unless...” 

“Unless what?” 

“Unless you’d be willing to share a room 
and sleep with a_ red-headed school 
teacher.” 

The salesman drew himself up _indig. 
nantly and said: “A _ red-headed school 
teacher! I know you've heard stories about 
traveling salesmen, but I'll have you know 
that I’m a happily married, church-going 
home-loving man!” 

“Well,” said the clerk, 


“so 1s he.” 


He’s Got A Secret 

The newspaper reporter in an interview 
with a man who had been celebrating his 
100th birthday asked, “And to what do 
you credit your longevity, Mr. Black- 
stone ?”’ 

The old-timer stared reflectively inte 
space. “I don’t exactly know—yet,” came 
the reply, “but I’m dickering with two 
medicine companies right now.” 


Spendthrift 

“How did George go through his rich 
uncle’s inheritance so fast?” 

“Well, he spent a good bit of it on 
wine, women and song. The rest he 
squandered.” 


Our Growin’ Children 

A first-grader drew a picture of a stage 
coach, which was well done except that 
it lacked wheels. 

“Oh, it’s wonderful,” said the teacher. 
“But I see no wheels. What holds it up?” 

Replied the little artist: “Bandits.” 


Oops! Wrong Deck 

During the war a young pilot landed 
on an aircraft carrier and hurried to the 
skipper to say “What a day I’ve had— 
I shot down seven’ Jap planes, sunk 4 
destroyer and left a cruiser listing.” 

“Velly good, Yank, but you make one 
mistake!” 


The Second Don Juan 

Two truck drivers were waiting for thei 
load and one was very interested in 4 
book he was reading. 

The other driver said, ‘““What’s the name 
of the book?” 

The reader said, “What Millions of 
Women Want.” 

The first one reached for the book 
“Let’s see if they’ve spelled my name 
right.” 
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lfco 
Dual 

String 
= Assembliesfe 


1. Gulfeo DMH tubing assembly 
with separate threaded hangers 
and integral block master valve. 
For highest pressure and deepest 
wells. 
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, 2. Gulfeo DMH tubing assembly 
“? with individual flanged master 
out valve. For high pressure and 


OW deep wells. 
ng 





3. Gulfco DCM tubing hanger with 
individual screwed master valve. 
(Hangers can be furnished with 






























hi slips or mandrels.) For medium 
de pressure and depth. 
ck- 
ne 4. Gulfco FW-DCM tubing hanger 
- with individual screwed master 
valve. (Hangers can be furn- 
ished with slips or mandrels.) 
: For medium pressure and depth. 
is cae 3 
he : 
. FOR LOW TO HIGH PRESSURES 
- p-¥. BO.) 0.0 0) HO)’ Ae hOB) 29 29 2 9 
at 
T. : 6 
YMPLETE STORY TODAY 
: Whatever your dual completion problem, Gulfco has a 


tubinghead body and hanger engineered to do the job. You'll 
get experienced, friendly suggestions when you consult your 
Gulfeo representative. Give him a call today. 


Go With GULFCO 
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WW hat’s 


EQUIPMENT 


New in = 


and SERVICES 


Drilling -Production -Exploration 


For more information on equipment and services described in this issue, 
circle key numbers on postage-paid postcard and mail to WORLD OIL. 


New Slush Pump 
The National K-700 


rated at 700-input hp, has been an- 
nounced. With 
inch stroke, the 
liver 845 gpm at 1,205 psi maximum 


slush pump, 


8-inch bore and 16- 


new pump will de- 
discharge pressure and rated speed of 
65 spm. With smallest 52-inch linet 
it will deliver 370 gpm at 2,760 psi. 
Che new pump has been made excep- 
tionally light and compact with high 
means of a 


structural rigidity by 


welded assembly of shaped and 
formed steel plates, structurals and 
steel castings. Quick accessibility of 
and ease of removal are 
The National Supply Co. 
Supplements data on Pages 3549- 


3668, 1958-1959 Composite Catalog. 


all parts 


features. 


For more data, circle El on postcard 








. 
Gas-Engine Generator 
A new gas-electric powel package, 
263 


tions developed by the manufacturer, 


one of “drillelectric’”” combina- 
is being marketed. This package pro- 
duces 108 kw 


at 1,020 amps and 400 volts. A sim- 


a continuous rating of 


plified electrical system provides in- 
dividual motor control through com- 
pact rectifiers and over-all control 
through an integrated package that fits 
into the usual driller’s console. Variety 
of components permits selection of 
either an electric or electro-mechanical 
system. (White Diesel Engine Division, 
The White Motor Co. Supplements 
data on Pages 5157-5176, 1958-1959 
Composite Catalog. 


For more data, circle E2 on postcard 


New Flanged Valves 

These new ductile iron valves ar 
servicable with such gases as butane 
propane, carbon-dioxide, ethylene, 
natural gas, helium, hydrogen, isobu- 
tane, isobutylene, krypton, neon, ni- 
tron, propylene and xenon. Features 
include shatter-proof ductile iron 
body; rust-resistant stainless. steel 
stem; teflon pressure seal that elimi 
nates stem leakage, resilient synthetic 
rubber seat to insure positive, shut 
off. Flanged dimensions and drilling 
conform to standard ASA (Bl16b 
1944) class 250. 


Bastian-Blessing Co. 


Rego Division, The 


For more data, circle E3 on postcard 


Jar-Keyseat Broach 

A new jar-keyseat broach has been 
put into production. The triple-action 
tool has been designed to eliminate 
sticking of drill collars in keyseats, 
smooth out sharp bends and _ crooks 
remove ledges and 


in holes and 


shoulder which often cause tools to 


hang up when coming out of the hole 


It is reportedly the only tool avail- 


able providing a three-way jarring, 
broaching and reaming action. It cat 
be rented for domestic use, sold for 
export. (Hunt Tool Co. Supplements 
data on Pages 2501-2524. 1958-1959 
Composite Catalog. ) 


For more data, circle E4 on postcard 
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HERE'S THE ANSWER... 


for 
shallow well 
packers! 


The new HALLIBURTON R-3 TREATING PACKER for 
treating, water flooding and producing...can also be used 
in shallow or low-fluid wells. Short...compact... retrievable 
...and dependable, for running on tubing to isolate sections... 
for workover and treating under pressures up to 5000 psi 
differential. Can be run as tension or compression packer. 


The need for tubing hold-down...as in conventional hook 
wall packers...is eliminated when set in tension since the 
R-3 TREATING PACKER is self-anchoring against pressures 
from below. When set in compression a hydraulic tubing hold 
down is used. This arrangement offers the true practical 
operation for use of this packer at shallow depths, 


e Full-opening mandrel permits passage of wire line type tools, 
instruments or perforating guns. 


e Retrievable, may be set and reset on one trip in hole or used 
from well to well. 


e Design makes redressing and replacement of parts a single 
operation. 


e Safety joint allows tubing to be removed. Packer is easily drilled 
if conditions prevent normal removal. 


Halliburton Oil Well Cementing Company now proudly adds 
the R-3 TREATING PACKER to its field-tested and proven 
line of superior quality packers. From the same engineering 
skills and years of successful experience, that has made 
Halliburton foremost in oil well servicing, comes this newest 
tool to fill a specific need. 


Call your nearby Halliburton Representative for purchase price 
and full details on the ‘‘money-saving’’ R-3 TREATING PACKER. 


HALLIBURTON 
CEMENTING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY 
DUNCAN, OKLAHOMA 





For more data on advertised products, use Readers’ Service Cards, last page 









Fast-Acting Automatic Pum 


























ps keep pres- 


sures at the proper level (2,000 psi) and instantly 


produce additional pressure for emergencies 


Ask 


Payne 


NO SHUT-DOWNS TO 


174 


REPLACE EXPENSIVE 


RUBBER PARTS 





accumu- 


ayne Non-Separator Type Accu- 


you will understand why the reliability 


increased 


anyone who has replaced old-style 
units with P 


lator 


mulators 


ACCUMU- 
and 


TYPE 


NON-SEPARATOR 


PAYNE 


Qo 
oS 


units 


advanced 
ghout the drillin 


these 


of 


economy 


aced them on rigs throu 


FAST- 
have pl 


PAYNE 


PUMPS have changed 


with 


combination 


LATORS in 
TING AUTOMATIC 


AC 


For more data on advertised products, use Readers’ Service Cards, last page. 


world. 


Pay 


areas of 


They offer 


economical 


the whole picture of hydraulic power. 


the 


the most 
preventers and pressure op- 


yet 
es on the market today. 


and 


reliable 


most 


operation of blowout 


erated valv 


“Vv 


MANUFACTURING 


42@ 


ator contains a free-mov- 


al float which takes the place of unreliable 


Each 20 gallon accumul 


COMPANY INC, 


ing met 


rubber goods (bladders and diaphragms). 


volume of fluid is available with multiple units. 


TEXAS 


HOUSTON, 


7317-7329 Canal Street 
Office WA 8-2626 


Any 








New Magnetic Tape Playback System 

This new magnetic tape playback system is a highly versatile and modem 
tool which processes either SIE or Techno tapes with a choice of AM or FM 
recording, high range for static and dynamic corrections, and stacking and 


compositing with three modes of corrected presentation for better interpreta 


tion seismic data. 


Empire Geophysical, Inc. 


For more data, circle E5 on postcard 


Slim Hole Pump Assembly 


This assembly was designed to 
pump wells which were completed 
with 2, 2'4 or 3-inch casing. The 

Aly, l1-inch pumping 

| string or rod is 
qi , equipped with spe- 


cially designed pump 
through sucker rod 
joints, alloyed to the 
pipe with easy flow- 
ing, silver type alloy, 





with ultimate tensile 
strength of 85,000 
psi. This alloy has 











good corrosion resist- 





ance and electrical 


conductivity for good 





electrolytic resistance. 
Material is applied 
at 900° F., and its 
content includes 45- 





50 percent silver, 15 
percent 16 
percent zinc and 24 


copper, 








percent cadmium. 
The pump through 
joint is of C-1213 
material and case 
hardened to R.C. 50- 
60 to a depth of .010 
to maintain flexibility 
for effec- 








! 
| 
pret a SP UJ 


- required 
tive fluid seal and fatigue resistance. 
Jeddy D. Nixon Co. 


For more data, circle E6 on postcard 


Portable Rotary Rig 
Heavy-duty, lightweight portable 


rotary drilling rig has conservative 


capacity of 500 feet using 42-inch 
drill pipe. Rig consists of truck, rig 
frame, rotary table, double drum 
drawworks, mast, mud pump, sepa- 
rate power unit for drawworks and 
swivel, controls and 


rotary table, 


necessary drives. Transmission 3 
heavy duty with three speeds 
Howard-Turner Machine Works. 
Supplements data on 2406- 


2407, 1958-1959 Composite Catalog 


Pages 
For more data, circle EZ on postcard 


All-Purpose Dispersant 

A new all-purpose dispersant for 
drilling muds is called Spersene. Lab 
tests show new thinner performs well 
in all muds. Compatability eliminates 
need of using selected dispersants for 
particular conditions. Powerful thin- 
ning action and low cost is reported. 
Manufaucturer claims costs lower be- 
cause less needed for viscosity con 
Magnet Cove Barium Corp. 
Supplements data on Pages 3126 
3129, 1958-1959 Composite Catalog). 


trol. 


For more data, circle E8 on postcard 
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WER CUTS RIG WEIGHT 


ia mh { 





hed . 
























) 

! ~~ & | 

uaa” | 

s -_ ¢) 

i 1 

: - f 

ad - 4 
mn 
M 
nd 
ta- 


ch HALL-SCOTT MODEL 2269-0 jis ideal for trailer- mounting: weighs only 6700 pounds complete! 

ig 

im ° ; bi 

ja 

‘| these engines truly portable 

id 

is Hercules Hall-Scott engines are serving pro- can be mounted on a single skid! Other Hall- 

Is. J ducers the world over . . . have proved their Scott engines offer comparable weight savings 

s. dependability in tough, round-the-clock service. over engines in their power range. 

- But the outstanding advantage of the Hall- As well as the engines shown in these illustra- 

Scott design lies in its low weight per usable tions, Hercules is producing Hall-Scott engines 
horsepower. The V-12 Model 2269-0, for ex- in six cylinder sizes for horizontal installation. 


ample, has /ess than half the weight of the nearest Compact in dimensions, these flat engines give 

comparable drilling engine. Compact, and rated a low center-of-gravity to a rig which drillers 

mt at 500-plus horsepower, four of these engines find valuable in over-the-road transport. 

b Write your nearest Hercules distributor for 

further information on Hercules Hall-Scott 

Series engines. Or write to Hercules, Dept. 22-G, 
Canton 2, Ohio. 





HERCULES 
HALL-SCOTT 
Model 2269-0 
350-575 HP 


HERCULES 


HERCULES MOTORS CORPORATION 
Canton, Ohio 








WORLD-WIDE BY HERCULES DISTRIBUTORS 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Pan American 
Land & Oil 
Royalty 
Company 

has become 
Panoil Company 


RAN CI Le 


international 
petroleum 
development 


offices will remain at 
1130 Republic Bank 
Building 

Dallas 1, Texas 
































KING O/L TOOLS 


From the ROYAL FAMILY of 





KING SW/VELS — 


NEW gy 
30, 40 & 50 KG SWIVELS 


%e, All with 3” watercourse S 


packing box arrangement eliminates neces- 
sity of removing gooseneck and bearing 
housing to change packing, thus eliminat- 
ing thread-galling. 


SUPERIOR PERFORMANCE 


at 100 rpm to 6,200 feet with 272’’, 3,800 
feet with 412’ drill pipe. . . . Perfect for 
drilling relatively shallow oil wells, the 
deepest of water wells, workover rigs and 
slim hole drilling! 


@ Wash-pipe pack- 
. ing box arrange- 
ment — interchange- 
a able, all 3 sizes. 


@ Oversize water course (ideal for 
conventional and reverse circula- 
tion) @ Zerk Fitting in stuffing box 


P. 0. BOT 15146 + HOUSTON 28, TEXAS + Ofchard 3.3421 for simplicity in lubrication of 


For more data on advertised products, use Readers’ Service Cards, last page. 





Chevron or V-type packing. 

















New Pumps Introduced 

A new reciprocating pump and a 
new centrifugal pump have been an- 
nounced by a manufacturer. One of 
the new models is a 500-hp centrif- 
ugal pump capable of delivering 12. 
000 gpm to a 150-foot head. The 
other is a 28.5-hp general service re- 
ciprocating pump with a capacity of 
126 gpm. The latter, designed as a 
low-priced, standard _ reciprocating 
pump for general service, promises to 
have a wide variety of uses in the oil 
industry. (Wilson-Snyder Works, Oil 
Well Suppy Division, U. S. Steel. 
Supplements data on Pages 3813- 
3932, 1958-1959 Composite Catalog. 


For more data, circle E9 on postcard 
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Portable Test Rectifier 

A portable test rectifier for de- 
termining cathodic protection current 
requirements to combat electrolytic 
corrosion is being produced. The rec- 
tifier provides adjustable DC output 
on a timer-interrupted cycle or con- 
tinuously to determine protective cur- 
rent requirements without unwieldy 
sources of DC power. Complete unit 
consists of transformer, selenium ailr- 
cooled rectifier, automatic built-in 
current interrupter, DC ammeter and 
voltmeter. Weighs only 50 pounds and 
is encased in heavy-duty steel cabi- 
net. (The Harco Corp.) 


For more data, circle E10 on postcard 
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to , INVERMUL ORDINARY 
OIL-BASE WATER-BASE 
Yi] EMULSION EMULSION 







INVERMUL .... stabilizes oil-base-emulsion mud 


prepared with crude or refined oils. 


| INVERMUL MUD....protects formations 


against water damage. 
BETTER 


COMPLETIONS 












INVERMUL MUD... is easy to 
maintain or recondition during drilling, 
coring or working-over. 

WATER DAMAGE 


TO FORMATIONS 
MINIMIZED 


BAROID DIVISION NATIONAL LEAD COMPANY 


MAIN OFFICE: P. 0. BOX 167656, HOUSTON 1, TEXAS 














*Trademark of Baroid Division National Lead Co, 





and ease in handling 
major features. They 
reduce mud losses. Prevent contamination. 
Permit easier control over weight and vis- 
cosity. Provide better and faster means of 
mixing weighting materials. Standard pits, 
6 feet deep, 30 feet long, 7°6” wide. 
Capacity, approximately 230 barrels. Bot- 
toms of 14” steel plate; sides, 3/16” or 
14”. Heavy reinforcing—3” channel iron 
ribs on 36” centers—provides strength and 
rigidity along the sides. Skid-mounted; 
pits may be hauled on any standard oil 
field trailer. Special Stine Mud Pits with 
valves, shale shakers, mud guns, baffles 
and other features also available. 
Write for additional information. 


Safety, 
drilling 


economy, 
mud are 


Heavy Gage Clamp 

A new heavy-gage steel tubing 
clamp has been designed for faste1 
and better clamping of parallel strings 
in producing wells. The clamp wraps 
around all standard tubing and pipe 
sizes, holding them securely simply 
by inserting a wedge which is at- 
tached to clamp with a breakaway 
Chain from 


lost 


chain. prevents wedge 
breaks 
caught or hung. Clamp is case-hard- 
cadmium- 


Wedgelock 


becoming and free if 


ened for durability and 
plated to resist corrosion. 


Corp. 


For more data, circle E11 on postcard 
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JOE STINE 

INCORPORATED 

6022 Chocolate Bayou Road 
Houston 21, Texas 


P. O. Box 14471 JA 6-2001 
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GREASE Stay 
LP DOWN 
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NEOPRENE Valve 


<2 ten nee eo on 


New Mud Valve 


A “new concept” in mud suction 
valves is reported by a manufacturer 
Called the T-I-W Model C-847, this 
mud valve is said to be simple, 
rugged, dependable and designed for 
maximum ease of operation, mainte- 
nance and repair. The designer says 
it will not sand up. Entire valve as- 
sembly can be removed from its hous- 
ing for inspection or repair without 
disturbing the mud system piping or 
emptying mud pit. (Texas Iron Works. 
Supplements data on 4833- 
866, 1958-1959 Composite Catalog 


Pages 
For more data, circle E12 on postcard 


Nylon Valve and Seat 

An improved nylon valve and seat 
for high-speed reciprocating pumps 
has been announced. The new valve 
and seat features a newly designed 
and new re 


safety-lock ring 


tainer, along with an optional dual 


snap 


spring. The keeper and snap ring 
arrangement eliminates all threaded 
connections and simplifies correct as 
Dual concentric 


sembly of parts. 


-< 5 an 
spring enables more spring material 


to be used in limited space, allowing 
maximum spring life and more ef- 
ficient high-speed operation. Nylon is 
used as the valve member. (Line 
Scale Co., Inc. Supplements data on 
Pages 2999-3001, 1958-1959 Com- 
posite Catalog. 


For more data, circle E13 on postcard 
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New Oil Field Truck 

A new vehicle called the Sand- 
master Oil Field Float is being man- 
ufactured for use in countries where 
dry sand conditions predominate. It 
basically is one of the manufacturer’s 
heavy-duty export vehicles fitted with 
sand tires. Special body is electrically 
welded from the rolled steel main 
longitudinals to the tool box under 
front part of body. These heavy-duty 
vehicles have wide range of use. Tur- 
bocharged 6-cylinder oil engine de- 
velops 200 bhp at 1,700 rpm, and a 
maximum of 625 Ib./ft. torque at 
1,000 rpm Transport Equipment 
Thornycroft | Limited. 
For more data, circle E14 on postcard 





New Pipe-Coupling 

Designed to fill the need for a uni- 
versal type of coupling, this new pipe 
coupling will connect plain-ended 
pipes, threaded pipes, pipes bevelled 
lor welding and pipes grooved to 
take various forms of other pipe cou- 
plings. It can be used on thin wall o1 
standard pipe and will couple plain- 
ended pipe having the normal com- 
mercial O.D. tolerance. It also will 
couple pipes already screwed. It is 
called the Seamark “Versatile” Pipe- 
Coupling Wilson Pipe Fittings Lim- 
ited, 


for more data, circle E15 on postcard 
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New Power Package 
A simplified diesel-electric power 
package for medium depth drilling 
and workover rigs has been an- 
nounced. It’s a complete electric drive 
system matched with a 500-hp twin 
diesel engine for smaller rigs. Electric 
transmission and control equipment 
is adaptable to natural gas engines. 
Simplicity is the dominant factor of 
the new unit, called the SR-5, re- 
sulting in faster rig-up, unlimited rig 
arrangement, ease of control, low 
maintenance. (Electro-Motive Divi- 
sion, General Motors. ) 
For more data, circle E16 on postcard 


When you're 
making string 













ANVIL Brand threads are clean, accurately tapered, and electro- 
galvanized; chamfers and recesses are precision machined. The 
result is a coupling that makes up fast and firm, without galling. 

When you’re making string—or pulling it—Anvil Brand Cou- 
plings give you the trouble-free service that helps you get lower costs 


on drilling and production. 


Anvil Brand Fittings—A.P.I. Couplings for all oil field 
uses, as well as bushings, plugs, and nipples, are sold 
through your nearest supply store. Engineering service is 
always available from Anvil Brand Representatives in key 


oil country locations. Write today for information. 


PITTSBURGH 7.0 COUPLING COMPANY 


ALLISON PARK, PA., U.S.A. 


In the Greater Pittsburgh Dnrdustvual Distruc 


Subsidiary: Anvil Products, Inc., Longview 
Affiliate: Canadian Coupling and Fittings, Ltd., Simcoe, Ont 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Bethlehem's 
three-step 


and discusses 

the machinery and 
equipment necessary 
to the successful 
procurement of raw 
water, its treatment, 
distribution, 


metering, and 


injection. 
copy; 
the coupon. 


0 


For your 
use 





BETHLEHEM STEEL COMPANY 
SUPPLY DIVISION 


Sales Department, Box 2171 
Tulsa 2, Oklahoma 


Please send me your new Booklet 1655, Bethlehem 


W aterflood Services. 








Name & Title 








Company 





Address_ 





City & State 





dor new booklet 


describes _ 


procedure in the =. os: o "| 
complete Q a 
° 5) \2 , \ ~ 3) 
planning and | se al \g : , G 
construction of e y » e onl oss 
secondary-recovery — oo 
;' - e) 
projects. It ae, A 
surveys the | Bethlehem |.» m 
general mechanical , : wo 
, —— anh qing 
requirements ell VUiateriuy 
‘ go wr \,- 0 
of the typical ¥ vices been 
waterflood project, Ser ae 
eS 





25 


Bethlehem takes complete responsibility for the planning, 


design, and construction of waterflood projects like your 












own. After you've read the booklet—or even before— 
let us give you more complete information about ov 


turnkey and package services. Write or call: 


BETHLEHEM STEEL COMPANY 
SUPPLY DIVISION 
General Offices: 21 E. Second St., Tulsa, Okla. 






\ Canadian Distributor: Bethlehem Supply Company of Canada, Ltd., Calgary, Alberts, Core 


Export — Bethlehem Steel Export a 
5 Broadway, New York, N. 


BETHLEHEM 
STEEL 
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Dual, 30007 MSP to 10,0007 MSP 
Used with casing 7” up. 























GRAY 


Engineered Well Control 
For Complete Safety 


Basic, good engineering design — an 
extra value built into every Gray Well 
Control Assembly demands more 
strength with less weight, reduction of 
areas subject to pressure, and elimina- 
tion of unnecessary parts. An added 
feature in Gray’s Systems is flexibility. 
Flexibility provides for efficient han- 
dling of every well control problem 
through the application of practical 
design techniques. 

Gray Well Control Systems are en- 
gineered to meet the most exacting 
specification requirements coupled with 
flexibility. The result is practical, eco- 
nomical well control safety at whatever 
pay zone you're working — deep or 
shallow, single or multiple. 

For additional information about why 
engineering makes Gray's Systems best 
lor complete well control, see the Gray 
Catalog in Composite Catalog or write 
Gray Tool Company. Remember, Gray 
gives complete well control for com- 
plete safety and... 


Safety is Economy 






Tool Company 


P.O. BOX 229) HOUSTON, 
REpublic 4-164] 


JULY 1959 WORLD OIL 


TEXAS 
5906 















New Electric Transducer 
This transducer uses a high- 
capacity relay to produce a_ pneu- 
matic output pressure that is propor- 
tional to a de milliampere input signal. 
Allows the use of fast electrical trans- 
mission in conjunction with dependa- 
ble and inexpensive pneumatic valve 
actuators. Balanced to operate in any 
position without zero shift and flexure 
strips are used to give frictionless 


pivots. (Fisher Governor Co. Supple- 


| ments data on Pages 1752-1760, 1958- 


1959 Composite Catalog) 
For more data, circle E17 on postcard 








Simplex Print Recorder 
This new unit provides a method 
of recording complete, comprehensive 
automatic well testing and producing 
information. It records, prints well 
identification, test 
data. All models can have 1, 2, 3, or 
t-data channels, as desired, and sta- 


date. time and 


tion identification of up to four digits 
can be incorporated. (Garrett Oil 
Tools, Inc. Supplements data on 
Pages 1919-1923, 1958-1959 Compos- 
ite Catalog) 

For more data, circle E18 on postcard 


For more data on advertised products, use Readers’ Service Cards, last page. 





SPECIAL 
CLEARANCE 
COUPLINGS 





FOR J-55 
TUBING 

RED WITH 
GREEN 
STRIPE 





jon 


STR 


for dual complet 
oil wells 


These couplings 
have thinner walls and a special 
O.D. chamfer to accommodate 
two lines in one casing. Due to 
the thinner wall we recommend: 


N-80 COUPLING FOR USE WITH J-55 TUBING 
Identified by all-over red for N-80 
and green stripe for use with J-55 
tubing. 


P-105 COUPLING FOR USE WITH N-80 TUBING 
Identified by all-over white for P-105 
and red stripe for use with N-80 
tubing. 


PACKED 25 PER CARTON 


Order all your fittings from 


‘Lutl, 


MANUFACTURING CO. 


DIVISION OF HARSCO CORP. 
COLUMBUS, OHIO 















\ 


COUPLINGS — NIPPLES — UNIONS — 
BUSHINGS — PLUGS — REDUCERS — 
CAPS—CAPADAPTERS—WELL SUPPLIES 
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First Source of 


Specification and Procuremen 


More than 5,000 pages of data on oil field 
equipment and services, representing complete 
or condensed catalogs of practically all leading 


firms serving this industry. 


When you reach for the ComposirE CATALOG you’re 
only minutes away from the answer to your 

questions about the what, where, who and how much 
of equipment and services for exploration, drilling 
and production. Conveniently bound in three indexed 
and cross-referenced volumes, the current Com- 
POSITE CATALOG is bigger, better, more helpful than 
ever. Consult it FIRST when you are ready to buy 

or specify. It will save you time and contribute to 


the accuracy of your job. 





Y/ The most complete single 


7, source for information on oil 
field equipment and services. 


























‘TA’-talk of the oilfields! 


‘TA’ —the gas turbine which has made the 
greatest hit ever in oilfield power supply ! 

From the Americas to the Middle East, 
oilmen are talking ‘TA’... they say there’s 
just nothing to compare with these gas 
turbines for simplicity in operation and 
continuous trouble-free running. 

Lightweight for easy transportation... 
quickly installed . . . requiring no cooling 
water ... Ruston Gas Turbines have been 
proved, through 200,000 operational hours 
in all climates and under all conditions, the 
ideal power units for electricity generation, 
pipeline-pumping and gas boosting in the 
petroleum industry. 


... and now, for 
further simplicity, 
Ruston Gas Turbines 
can be supplied 

with push-button 
starting 


gas turbines 


up to 1260 b.h.p. at 80° F. ambient temperature 


is! 





RUSTON & HORNSBY LTD LINCOLN - ENGLAND 


Associated with Davey, Paxman & Co. Ltd., Colchester 


Built under license for sale in the U.S.A. by Clarke Bros. Co., Olean, N. Y., U.S.A. 
Representatives for Petroleum Industries: Beckley, Haltom & Hickman, The Americas Building, 
Rockefeller Centre, 1270 Sixth Avenue, New York 20, N. Y. C., U.S.A. 
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Fresh Water Machine 

A new machine that produces fresh 
is available, 
Scaling problem has been eliminated 


water from sea wate! 
without any acid feed), efficiency 
greatly increased (less fuel required), 
assured low maintenance by mechan- 
ical simplicity and low corrosion rates 
due to low temperature operation), 
Machine operates continuously at 
peak output and peak efficiency. 
Mechanical Equipment Co. Supple. 
ments data on Pages 3389, 1958-1959 
Composite Catalog 


For more data, circle E19 on postcard 











Drill String Stabilizer 

A new replaceable welded blade 
designed for efficient use 
in any oil field, is being manu- 
factured. Welded, drillable blades are 
a helix to fit contour of the 


stabilizer, 


cast on 
hole to 
free rotation of the string while pre- 


bore allow smooth, torque- 
venting downhole whip of pipe and 
collars. Maintenance is reduced to 4 
minimum. Solidly welded blades cat- 
not come off in hole. Any competen! 
welder can change the blades. Blades 
are hardfaced with a tungsten carbide 
material at factory. (A-Z Interna 
tional Tool Co. ) 
For more data, circle E20 on postcard 
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Gravity Meter 

This meter, the Master class, has 
inique low power, temperature- 
stabilizing feature included to obtain 
ereater linearity for all gravity read- 
nes, regardless of the range and 
severity of temperature fluctuations. 
Greater accuracy means absolute 
minimum number of base ties are re- 
juired during field surveys. Also 
ncludes more demanding specifica- 
tions than previous models, such as 
ncreased small dial range and full 
1) latitude temperature compensa- 
ion. Master meter class increases ac- 
uracy and keeps reliability. (‘Texas 


T 
I 


nstruments Inc. 


For more data, circle E21 on postcard 


New Slip Bowl 

\ newly designed, heavier-bodied slip 
bow] is available fol all models ol Kel- 
Co powe1 slips. In burst tests, the new 
bowl held twice the weight under 
which 7-inch casing will part, accord- 
ing to the manufacturer. Other tests 
showed safety factors up to ten times 
parting weight of 42-inch drill pipe. 
Ben F. Kelley Co.. Inc. Supplements 
data on Pages 2815-2826, 1958-1959 
Composite Catalog 


for more data, circle E22 on postcard 
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MOND CORING + DIAMOND BITS + WELL LOGGING + CORE ANALYSIS 





NEW 
WELL LOGGING 
PACKAG 


CUTS COSTS... 





CONTINUING 
RESEARCH 
FOR 
LOWER COST 
EXPLORATION 





GAS RECORDING 







































FUNCTIONAL DATA 
RECORDING 


Continuous chromatographic monitoring and analysis of gas shows... 
along with recording of principal drilling functions ... are com- 
bined in Hycalog’s new GR-FDR package. And automatic opera- 
tion permits the use of this equipment with only one attendant. 

The package includes two complete recording networks... 
HycALoG GAS CHRONOFRAC and a hot wire detector. One monitors 
methane content of mud gas samples and analyzes shows; the 
other records total combustible gases. 

Added to this is the MARTIN-DECKER recording network 
which automatically measures and records the following drilling 
functions: weight on bit, pit level, pump pressure, and pump 
speed. (Recording of other functions such as torque and rotary 
speed are optional). 

A single operator compiles and forwards daily all recorded 
data along with the log of any shows encountered. 

With the new GR-FDR package you are sure of getting 
round-the-clock information at a cost far below regular well 
logging service. 

Write for facts on the GR-FDR package. And, while you're 
at it, ask about HycaLoG V-Door diamond drill bits. 


Hycalog,. inc. 


SOS AERO DORIVE 
SHREVEPORT, LOUISIANA 


BRANCH OFFICES IN PRINCIPAL OIL PRODUCING AREAS 


For more data on advertised products, use Readers’ Service Cards, last page. 193 





MAKE YOUR WELLS WORTH MORE 





Let Dowell Engineer Your Frac Jobs With “Frac Guide 


Now operators are getting far better 
results and a much higher percentage 
of successful fracture treatments than 
they were only six months ago. These 
results include faster payout, lower 
lifting costs, higher production in- 
creases and better decline curves. Per- 
haps you can benefit, too. Ask your 
Dowell representative to use the 
“Frac Guide*” to design the most 
profitable treatment for your well. 


What The “Frac Guide” 
Can Do For You 

The Dowell engineer will want to 
take into consideration as many of 
these factors as possible: 

e Depth, thickness, permeability and 
porosity of producing zone 

Viscosity, gravity and compressibility 

of reservoir fluid 

Reservoir pressure and bottom-hole 

temperature 

Previous treatment data — pressures, 

injection rates and materials. 

Then, using the charts and formu- 
las in his manual, he can predict — 
with reasonable accuracy — the effect 
of these variables: 

e Volume of fluid; amount of sand 

Type of fracturing fluid 

Injection rate 

Addition agents 

Multi-stage treatments. 


From these calculations he can en- 
gineer the most economical treatment 
—to help you get the results you 
want at the greatest net profit to you. 

Since he can predict treatment re- 
sults with greater accuracy, failures 
with consequent loss of production 
have been greatly reduced. 

Since he can determine the fluid 
loss of various fracturing fluids, he 
can select the lowest cost fluid to give 
the desired fracture area. 

Since he can predict the fracture 
volume with improved accuracy, he 
can more accurately calculate the 
amount of sand required to give a 
fully packed fracture. This reduces 
the healing of fractures and maintains 
large flow channels for profitable pro- 
duction, slower decline rates and 
maximum recovery. 

Since he can predict injection rates 
and pressures, he can use high sand 
concentrations with less danger of un- 
planned sandouts. This helps keep 
down both fluid and pumping costs. 


Just How Good Is 
The “Frac Guide” 

Dowell engineers gave the “Frac 
Guide” a number of tests before re- 
leasing it for general use: 

First, they used it to predict treat- 
ment results on hundreds of wells. 
Then, they compared these predicted 
results with known results of frac 


jobs already made on the wells. 7, 


discovered that predictions made yw 


the “Frac Guide” closely  ¢@ 
sponded with what actually did 
pen. More important, they also fom 
many instances where they cog 
have engineered a far more profi 
treatment if the “Frac Guide” 
been available. 

Second, they started designing 
treatments using the “Frac Guid 
The success ratio jumped from 
than 60 to 97 per cent on the ff 
300 jobs. Results were also far bet 
than from previous treatments 
similar wells. 

Really engineered fracturing y 
the “Frac Guide” was pioneered 
Dowell, so Dowell has the grea 
backlog of experience in the indus 
Call your nearest Dowell engineer 
more information. Get him to eng 
neer the treatment for your next 
There is no additional cost. Dow 
has more than 165 offices and stati 
in the United States, Canada, Ve 
zuela and Argentina. Dowell, Tulsa} 


Oklahoma. *Dowell Trademati 


Services for the oil industry 


DIVISION OF THE DOW CHEMICAL COMPANY 


Here are examples of the type of results that are being 


In Northern Oklahoma — 
-40 wells treated with the “Frac Guide” 


In the Texas and Oklahoma Panhandles — 


16 treatments were engineered with the “Frac Guide.” 


were compare¢ 


These treatments produced production increases that aver- 
aged 63 per cent better than those obtained by previous 
treatments on similar wells. In many wells, treatment costs 
with the “Frac Guide” averaged 20 to 30 per cent less than 
previous treatments. The improved production 
increases meant faster payouts and more profitable wells. 


costs on 


In the Denver Julesburg Basin — 

——treatments engineered with the “Frac Guide” have been 
used in both the “D” and “J” sands. Generally, payout 
time on these jobs has been about half that of previous treat- 
ments because the desired amount of sand can be put away 
with less refined oil. For example, two treatments into the 
“J” sand were compared. Payout time for the job using the 
“Frac Guide” was only 100 days as compared to 186 days 
for the other job. In another study of two treatments, the 
cost of the job using the “Frac Guide” was about $2000 
less, and payout time was more than 50 per cent less. 


with other fractured wells. The jobs using the “Frac Guide 
15 per cent more but allowed the use of 50 per 
cent more sand. Initial potentials of the wells treated with 


cost about 


the “Frac Guide” were higher, and decline curves att 
expected to be flatter. 


In Southern Oklahoma — 

the “Frac Guide” has permitted the use of water-bas 
fluids instead of more expensive fracturing fluids. Many wells 
have been treated with four-cent-per-gallon fluids instead 0! 
the 10-cent-per-gallon fluids previously used. Many excellet! 
producers have resulted. 


In Lea County, New Mexico — 

Lea County wells treated with and without the “Fra 
Guide” were compared. The wells for which treatmens 
were engineered with the “Frac Guide” averaged 295 bope 
flowing, while other fractured wells averaged less than 7! 
bopd pumping. 

















Early dawn in the Four Corners area finds operators and Dowell ready to go. Dowell 
fracturing treatments in formations like the Gallup have been particularly successful. 


obtained with the help of “Frac Guide” developed by Dowell 


In Crane County, West Texas — 

—wells completed in the San Andres have shown much 
Slower decline rates after treatments with the “Frac Guide,” 
even though there were no significant increases in potential. 


In Ector County, West Texas — 
—a comparison of wells in the Edwards pool was made. 


Treatments engineered with the “Frac Guide” gave pro- 
duction increases about 40 per cent greater than other 
treatments in the same field. 


In the East Texas-Northern Louisiana area — 
comparisons were made on a control group of eight wells— 
lour wells were treated with the “Frac Guide,” and four 
ithout. All wells were completed into the Mooringsport 
ormation and were generally similar. Treatment costs for 
he wells fractured without the “Frac Guide” averaged 
‘4440; and average production test figures rose from 6.5 
lo 55.5 bopd. When the “Frac Guide” was used, treatment 
COSts dropped to an average of $2904. Average production 


test figures rose from 8 to 121 bopd. In this case, an 
average of $1536 was saved per treatment, and results were 
greatly improved. 


In Uintah County, Utah — 

—a well was producing 10 bopd and failed to respond to a 
fracturing treatment. Another similar well was treated with 
the aid of the “Frac Guide.” This well was also producing 
10 bopd before treatment. After fracturing, production shot 
up to 220 bopd; and the well was still producing 185 bopd— 
steady—60 days later. 


In Converse County, Wyoming — 

—two treatments made with the “Frac Guide” were com- 
pared with other frac jobs made on the same lease. Previ- 
ously, rapid production declines to 12 or 15 bopd had made 
frequent re-treatments necessary. All wells in the field had 
been pumping. Though the jobs with “Frac Guide” cost 
about twice as much, production stabilized at about 56 bopd 
flowing, lifting costs were reduced and payout was faster. 





Pioneers of successful magnetic 
fishing tools and methods 


for satisfaction use 


K MAGNETIC FISHING TOOLS 
G& DRILL PIPE JUNK SHOT 


G ADJUSTABLE CORE BARREL 
MAGNET 


Available in popular sizes from most 
major fishing tool companies. Be sure 
to see that it's K&aG... 


licensed 


the only 
company to manufacture 
under U. S. Patent No. 2,668,077. 


Call, write or wire for quotations 


on use in your area, 


OIL TOOL and SERVICE 
COMPANY, Inc. 


2703 Sackett * Houston 6, Texas 
JA 2-5436 


345 








Literature 


To get your copies, circle key numbers on 
postcard and mail to WORLD OIL 





Prefabricated Buildings 

A 28-page brochure is available 
from Crosley Buildings, Limited, giv- 
ing detailed information on the com- 
pany’s complete line of prefabricated 
steel buildings. Brochure gives engi- 
neering data and specifications includ- 
ine detailed drawings and installation 
data. 


For more data, circle E23 on postcard 


New Film Available 

Fisher Governor Co. has released a 
fluid 
equipment. Films show in_ pictorial 


16 mm color film on control 
stvle how control valves function and 
how they are engineered. 


For more data, circle E24 on postcard 


Marine Power Booklet 

The Engine Division of Caterpillar 
Tractor Co. has compiled a booklet 
entitled “Power at the Wheel” for 
oil men who operate wo! kboats, self- 
propelled barges and towboats in off- 
shore operations, Booklet describes 
use of Caterpillar diesels for original. 
replacement and auxiliary power. 


For more data, circle E25 on postcard 


Cable Tool Catalog 

Rampp Co. has announced publi- 
cation of a new catalog of cable tools. 
The new catalog features all regular 
drilling tools, fishing tools and casing 
tools plus many specialties. 


For more data, circle E26 on postcard 


Sucker Rods 


The National Supply Co. has is- 
sued a revised bulletin covering five 
erades of sucker rods, including the 
new top tensile strength Grade 85 

113.000 psi which was not in the 
1956 Bulletin. 


For more data, circle E27 on postcard 


Drilling Control System 

General Electric presents detailed 
information and technical data on its 
control system and components fo1 
electric drive for oil well drilling in a 
new bulletin, GEA-6894. 


For more data, circle E28 on postcard 


Sizing Separators 


A new method of sizing oil and 


gas separators for a wide range of 


well stream conditions is available in 


a booklet published by Black, Sivalls 


& Bryson, Inc. 


For more data, circle E29 on postcard 
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CUT STUCK 
SAND LINES @ 
INSIDE 
“TUBING 





KINLEY 
SAND LIN 
CUTTER 


M. M. Kinley Company, Licenses 


ABILENE, TEXAS—Hudson-Eads, Ine...OR 2-533) 
BAY CITY, TEXAS—J. P. Graham Cl 5-4528 
BEAUMONT, TEXAS 
. Eng. & ., Ine.... TE 5-7046, ZF 8-2023 

CASPER, WYOMING—C. A. White 3-5264 
GLENDIVE, MONTANA—C. A. White... EM 5-3833 
HOBBS, NEW MEXICO 

Horne Well Service Co 
HOUMA, LOUISIANA 

Assoc. Eng. & Equip. Co............ 
HOUSTON, TEXAS 

Assoc. Eng. & Eaqpt., 
KILGORE, TEXAS 

Davis-Kemp Tool Co., Ine.. 
LAFAYETTE. LOUISIANA 

Assoc. Eng. & Eat., ! 
LAUREL, MISSISSIPPI 

Assec. Eng. & Fquip. Co..... 
LIBERAL, KANSAS 

Rainbo Service ee 
LINDSAY, OKLAHOMA 

Rainbe Service Ce... ..cccscees 
MIDLAND, TEXAS 

Luccous Service & Eapt. C 
OKLAHOMA CITY, OKL 

Rainbo Service Co. 
VIDALIA, LOUISIANA 

Davie-Memep Tool Ge. 800... occcccscccc ccooue 
WHITTIER, CALIFORNIA p 

Kline Wire Line Co..................-.OX $-278f 
WICHITA FALLS, TEXAS 

ee SS ere 322-8584 


for leakproof, 
pressure-tight 
connections 


UP 2.0347 


rr CA 5-1103 














SEALING 
COMPOUNDS 


Heat and vibration- 
proof, non-solvent, 
will not shrink, crack 
or crumble. Makes all 
assemblies leak-proof 
and pressure-tight. 
Prevents rust, cor- 
rosion, joint seizure. 


LIQUID WRENCH 


\ — yy The super-penetrating 
<A» \ 3 
ey Dp rust solvent 
+ 


LOOSENS 


rusted bolts, nuts, 
screws, ‘frozen’ parts 
Liquid Wrench works 
fast...yet is absolutely 
safe for all metals and 


RADIATOR SPECIALTY CO. 


Cherlotte, North Ceroline 
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: CONTINENTAL-EMSGO 


SWIVELS AND 
ROTARY TABLES 








Continental-Emsco Swivels 


Whether you are drilling in remote areas or right 





in town, you'll drill more hole with less 
maintenance with C-E Swivels. An exclusive, 
easy-to-replace, one-piece cartridge washpipe 


packing extends the life of both .. packing and 


eb athe 


washpipe. C-E Swivels have high capacity and yet 


ee 





are slimmed down with less bulk and weight 





for easier handling on the derrick floor. 





MATCHED TOGETHER Continental-Emsco Rotary Tables 
FMM OL CHMCL AWRY; BAM Continental-Emseo Rotary Tables thrive on 


rough drilling conditions. They’re able to operate 
24 hours a day anywhere in the world with a 
minimum amount of downtime. Field-proven 
features give them this extra stamina.. 

make them smoother running, safer, more 
efficient. They’re compact . . easy to handle and 
install at the rig. Each table is proof-tested 


under load before being shipped. 


Your Continental-Emsco representative has all the 


data on this equipment .. call him today. 


For Service that Sings.. Equipment that Hums..Go.. 


CONTINENTAL- EMSCO 


Serving the Oil and Gas Industries 
Worldwide 





CONTINENTAL-EMSCO COMPANY e A Division of The Youngstown Sheet and Tube Company e@ General Offices: Dallas, Texos 
Export Division: 30 Rockefeller Plaza, New York, N. Y. @ Continental-Emsco Company Limited @ General Offices: Calgary, Alberto, Canode 


C_A., Caracas, Venezuela @ Plants: Houston and Garland, Texas; St. Albans, Herts., England @ Representatives in A ipa Fields of the World 











— 


HERCULES 








TUBING HEAD 


Hercules 
test stripper tubing head 
section contains the neoprene tubing 


Type SOS” is a 4000 pound 
The lower 


stripper; the upper section or bow! con- 
tains the slips and packing arrange- 
ment. The SOS is unsurpassed for use 
in well servicing operations in addition 


to its use in flowing wells 





HERCULE 








TUBING HEAD 


Hercules “Type SO” tubing head is 


actually the lower section of the ‘Type 
SOS” tubing head, containing the slips 
and packing arrangement. It is par- 
ticularly suitable for pumping due to its 
compactness, being approximately 12 
inches high 






For more data 
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GENERAL OFFICES AND PLANT 


Export Representative Oil Field Equipment Co., Inc. 


wy 


equipment to 
produce MORE oil 
aft LESS cost 











HERCULES Products are 


sold through All Supply Stores 


HERCULES TOOL COMPANY 


Manufacturers of Oil Field Equipment 


° TULSA, OKLAHOMA 


90 West Street, New York, N. Y. 





n advertised products, use Readers’ Service Cards, last page. 
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| New Packer Retriever 





A brochure from Bowen Itco, Ine 





describes a new packer retrieve, 







Folder covers use, advantages, oper. 





tions, instructions, specifications g 





sizes, as well as optional equipment 
For more data, circle E30 on postearg 






Torque Converter Bulletin 
National torque converters fy 
heavy industrial applications is fhe 
subject of The National Supply @ 
Bulletin 496. Twelve-page bulletiy 












covers general advantages of torque 





converters and special features of Na. 





tional equipment. 






For more data, circle E31 on postcard 


















Electric Drive Booklet 

More profitable operations through 
faster, more efficient drilling ané 
other cost saving advantages of elec. 
tric drive are explained in full-color 
bulletin (GEA-6872 
Electric Co. 


For more data, circle E32 on postcard 


from General 


New Bit Catalog 

A new catalog describing full ling 
of Blue Demon replaceable blade all- 
formation drill bits has been pub. 
Herb J. Hawthorne, Ine 
Part numbers, descriptive nomencla- 
ture, shipping weights and prices are 


lished by 


included. All common thread connec. 
tions are identified. 


For more data, circle E33 on postcard 


Capacitors Described 

New General Electric Co. bulletin 
GEA-6625) describes pump-motor 
capacitors, 2 to 15 KCAR, 460 volts, 
and application to oil field systems. 





Operational charts and tables of ree 





ommended ratings included. 





For more data, circle E34 on postcard 






New Drilling Rig 

Complete information on the N# 
tional T-45 drilling rig, designed fot 
the 4,500-7,500 foot range, is avaik 
able in a new bulletin from The Na 
tional Supply Co. Performance cha 
possible drive groups, dimension 















drawings, and specifications are givelig 





For more data, circle E35 on postcard 





Drilling Clays 

A new concept in drilling muds 
advanced in a bulletin from Mineral 
& Chemicals Corp. of America. Boom 
let presents case for Attapulgus claj 
as a component for drilling muds if 
contaminated fresh water as well as 



























salt water systems. 





For more data, circle E36 on postcard 
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Directional Drilling 


JONAL DRILLING + FISHING & € 














Stops the 
trouble before 
it starts 








Homeo Directional Drilling is a 
service designed to give you the most 
accurate and most economical job 
possible. The skilled Homco operator 
working for you knows his job and 
has the tools to do it right. He is in 
constant contact with a staff of Direc- 
tional Drilling experts who guide and 
check his operations. 

One of the tools that the Homco 
man uses in directional drilling is 
the Homco Combination Jar and Key- 
seat Reamer. This tool, designed and 
manufactured by Homco, primarily 
for Directional Drilling, prevents 
many a stuck string. There is no 
better insurance against stuck drill 
collars in keyseats than this tool. 
With reamer blades larger than the 
O.D. of the collars, when keyseats are 
formed the tool sticks instead of the 
collars. When this occurs it is easy 
to rotate to the right to jar down and 
out of the keyseat. Then the string is 
raised, rotated to the right, and the 
tool reams up through the keyseat. 


research 
engineering 
developing 
manufacturing 


ir: 






Sidetracking 
Straightening 
















Surveying 







ig BARGES, 
° ‘My, 


‘HOMCO 


HOUSTON OIL FIELD MATERIAL COMPANY. Inc 








EXPORT OFFICES 
Houston, Texas (Headquarters) 
New York, N.Y. 

Mexico City, Mexico 


WRITE FOR 
Long Beach, California a TECHNICAL 


Maracaibo, Venezuela INFORMATION 
Paris, France ae AND BROCHURES 





New Fracture Method 


\ new planning method for frac- 
beine made available 
Oil Well Cementing 


method is described as a 


turing jobs 1s 
by Halliburton 
Co The 


simplified approach to a complex 


problem and an important step 
toward obtaining optimum. fracture 
treatment of a particular well, or an 
entire field 


For more data, circle E37 on postcard 


New Aluminum Pipe 

Reynolds H-E pipe, the 
jointed aluminum pipe originated by 
Reynolds Metals Co., is described in 
brochure Che 


a compiete 


} 
new thi K- 


1 new pipe IS now 


‘ 


ivallable in range ol 


Schedule 40 equivale nt sizes 


For more data, circle E38 on postcard 


Magnetic Tape Bulletin 
Methods of reducing signal drop- 


are disc ussed 


Minne- 


sota Mining and Manufacturing Co 


muts in magnetic tape 


in a bulletin available from 
Bulletin is illustrated with photo- 
micrographs of common types of 
coated-in tape flaws and other photo- 
graphs 


For more data, circle E39 on postcard 


Rigid Plastic Pipe 
A new 
Chemical! 


Marbon 
Borg-Warner, is 


bulletin from 
Division, 
designed to provide basic periorm- 
facts rigid 


and installation 


pipe af ABS plastic. 


ance on 
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Special Tools 

A brochure illustrating the com- 
plete line of specialty tools and prod- 
Pathfinder Oil 
A centralize 


ucts manufactured by 
Tool Co.. 
specially designed for various operat- 
illustrated. A well 


OTC wiper, stop collar. special no- 


is available 


ine conditions is 


} 


weld compound, and a lost circulation 
idditive are also covered. 
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Liquid Level Control 

Information on how to provide op- 
erating and safety controls for a wide 
variety of jobs involving liquid level 
and liquid flow is contained in a new 
bulletin (ERS-A published by Mc- 
Donnel & Miller, Inx 


For more data, circle E42 on postcard 
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® Dot preceding name of advertiser indicates that detailed data on products 
services of the firm will be found in current 22nd (1957) edition of The 


posite Catalog of Oil Field Equipment. 
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¢ Joy Manufacturing Co 55 
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* Mid-Continent Supply Co 


¢ Miller Sand Pump Co 
¢ Mission Manufacturing 
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¢ The National Supply ¢ 
¢ National Tank Co 
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¢ Oil Center Tool Co 
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United States Steel ( 
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Panoil Company 
* The Parke 
* Payne Manufacturing 

Petroleum Equipment S$ 
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¢ Pittsburgh Pipe & Coupling Co 


H. K. Porter Company, Ine 
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Radiator Specialty Co 1%c 
* Reed Roller Bit Co 40-41 
Republic National Bank of Dallas 147a 
The Rice Hotel 19% 
* Rockwell Manufacturing Co 2-63 
¢ John A. Roebling’s Sons Corp 0 
* Ruston & Hornsby Ltd 1” 
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¢ Salt Water Control, Inc 
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Dresser Industries, Ince 4 
¢ Shaffer Tool Works 158 
eH. C. Smith Oil Tool Co 45 
* Joe Stine, Inc 18 
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¢ Technical Oil Tool Corp ID 
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H Porter Company, Inc 4. 
¢ Thornhill-Craver Co. ,) 
Trading Post Section 166 
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¢U. S. Industries, Inc 
* United States Steel Cor 
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Warren Automatic Tool Co x 
¢ Waukesha Motor Co 19] 
Welex, Inc 68a 
¢ Wichtex Machinery Co. 00 
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